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Today,  there  are  more  Ap]iles  in 
schools  than  any  other  computer 

rntbitiinateh:  there  are  still  more 
kids  in  schools  than  Apples. 

So  innocent  yotiiigsters  (like  yotir 
own )  may  have  to  fenti  off  packs  of  hiilly 
nerds  to  j;et  some  time  on  a  coni]xiter. 

Wliich  is  why  it  makes  gootl  sense 
to  buy  them  an  Apple"  lie  Personal  Com- 
puter of  their  \'er\-  o\\n. 

The  lie  is  just  like  the  leading 
computer  in  education,  the  Apple  lie. 
Only  smaller.  .Al)oiit  the  size  of  a  three- 
ring  notebook,  to  be  exact. 

Of  cotiRe,  since  the  lie  is  the 


legitimate  offspring  of  the  He.  it  can  which  \'ou  might  be  interested  in  yourself 
access  the  worlds  largest  lihraiy  of  educa-  For  example,  .fin-1  integratetl 

tional  software.  E\enihing  fi'om  Stick\-  business  software.  1  lome  accounting  and 

bear  Shapes™  for  preschoolers  to  SAT  test  tax  progi'ams.  Diet  and  fitness  programs. 


lf(//j  /I  lie.  Villi!'  kill  am  ih  umiiihiiifi  anislniclirv  iifkr  Sihmt  l.iiv  hirii  In  iirilv  slnrliV 
Or  hirii  liipy  Or  avn  lairii  snmi'lliliit;  iiiabtlv  mnn  utlfiiHMi  ULv  imillniiruihk  calaihif 

])repiiration  [irograms  for  college  hopetiils.  Not  to  mention  fiin  programs  for 

In  fact,  the  tfc  can  mn  over  10.000    the  whole  family  LikeTieiietic  .Majiping" 
programs  In  all.  More  than  a  few  of         and  "Enzyme  Kinetics'.' 


And  the  Apple  lie  comes  complete 
with  most  evenlhinj;  you  need  to  start 
computing  in  one  box, 

Including  a  free  4-diskette  course 
to  teach  you  how— when  your  kicLs  get 
tired  of  \'our  questions. 

As  well  :ls  a  long  list  of  built-in 
features  that  would  add  about  S800  to 
the  cost  of  a  smaller-minded  computer. 

128K  of  internal  memory— twice 
tlie  power  of  tlie  average  office  comiiuter. 

Abuilt'iii  half-high  140K  disk  drive 


dial  could  drive  up  the  price  of  a  less-      and  appetites  continue  to  grow  at  an 
senior  machine  considerabh:  alamiing  rate,  there's  one  thing  you 


til  Its  iijitiumii  earning  aise.  the 
lie  am  am  run  mimfiom  hmnt 


.And  built-in 
electronics  for 
adding  accesso- 
ries like  a  print- 
er, a  modem, 
an  AppleMouse 
or  an  exM  disk 
dri\'e  when  the 
time  comes. 

So  wliile  vour  children's  shoe  sizes 


know  can  keep  up  with 
them, Their  Apple  lie. 

To  learn  more 
about  it.  visit  any 
authorized  Apple  deal- 
en  Or  talk  to  \-our 
own  computer  experts. 

As  soon     _^ 
'.IS  they  get 
home  from  school. 


nmn,iZadi(800)  538-9696.  In  Onu^h  mil  (800)  268-7796  o,- (800)  268-7637. 


Earth  will  be  destroyed  in  12  minutes 
to  make  way  for  a  hyperspace  bypass. 

Should  you  hitchhike  into  the  next  galaxy? 

Or  st^  and  drink  beer? 


Simply  slip  the  disk  in  yom*  computer  and  suddenly  you 
are  Arthui'  Dent,  the  dubious  hero  of  THE  HITCHHIKER'S 
GUIDE  TO  THE  GALAXY'"  a  side- 
splitting mastenvork  of  interactive 
fiction  by  novelist  Douglas 
Adams  and  Infocom's  Steve 
Meretzky.  And  every  deci- 
sion you  make  will  shape 
the  story's  outcome.  Sup- 
pose for  instance  you 
decide  to  linger  in  the 
pub.  You  simply  type, 
in  plain  English: 

>DRINK  THE  BEER 

Andthestoiy 
responds: 


YOU  GET 
DRUNK  AND 
HAME A  TERRIFIC 
JIME  FDR  TWELUE  MIN- 
UTES *  ARE  THE  LIFE 
'  AND  SOUL  OF  THE  PUB* 
TELL  SOME  REALLY 
TERRIFIC  STORIES*  MAKE 
EVERYONE  LAUGH  A  LOT, 
AND  THEY  ALL  CLAP  YOU  ON  THE  BACK 
AND  TELL  YOU  WHAT  A  GREAT  CHAP  YOU 
ARE  AND  THEN  THE  EARTH  GETS  UNEXPECT- 
EDLY DEMOLISHED,  YOU  WAKE  UP  WITH  A 
HANGOVER  THAT  LASTS  FOR  ALL  ETERNITY, 
YOU  HAVE  DIED. 


Suppose,  ^'        "' 
on  the  other 
hand,  you  decide  to: 

>EXn  THE  VILLAGE  PUB  THEN  GO  NORTH 

In  that  caseyouTl  be  off  on  the  most  mind- 
bogglingly  hilarious  adventui'e  any  earthling 
ever  had.  A^i2  r>H?; /|?n5i,^L;^^g 

The  Hitchhiker's  Guide  to  the 
Galaxy  comes  complete  with  Peril 
Sensitive  Sunglasses,  a  Microscopic 
Space  Fleet,  a  DON'T  PA.N'IC 
Button,  a  package  of 
Multipurpose  Fluff  ^Ot^ 


the  destruc- 
tion of your 
home  and 
planet. 


a'^' 


You  conununicate  -  and  the  story 
responds  -  in  M  sentences.  Which 
means  that  at  eveiy  turn,  you 
have  literally  thousands  of  alter- 
natives. So  2'you  decide  it  might 
be  wise,  for  instance,  to  wrap 
a  tow^el  around  youi'  head,  you 
just  say  so: 

>WRAP  THE  TDWEL  AROUND  MY  HEAD 

And  the  stoiy  responds: 

THE  RAUENDLIS  BUGBLATTER  BEAST  OF  TRAAL 
IS  COMPLETELY  BEWILDERED,  IT  IS  SO  DIM 
IT  THINKS  IF  YOU  CAN 'T  SEE  IT*  IT  CAN'T 
SEE  YDU. 

But  be  carefiil  about  what  you  say  Or  one 
moment  you  might  be  strapped  down,  forced 
to  endure  a  reading  of  the  third  worst  poetry  in  the 
galaxy;  the  next  you  could  be  hurtling  thi'ough 
space  with  Mai'X'in  the  Paranoid  Android  aboai^d 
a  stolen  spaceship. 

And  simply  staying  aJive  from  one  zany 
situation  to  the  next  will  requii-e  evei-y  proton 
of  puzzle  solving  prowess  youi'  mere  moital  mind 
can  muster  Even  simple  tasks  can  put  you  at 
wit's  end: 

>OPEN  THE  DOOR 

And  the  story  responds: 

THE  DOOR  EXPLAINS*  IN  A  HAUGHTY 
TDNE>  THAT  THE  ROOM  IS  OCCUPIED  BY  A 
SUPER- INTELLIGENT  ROBOT  AND  THAT 
LESSER  BEINGS  (BY  WHICH  IT  MEANS  YOU) 
ARE  NOT  TO  BE  ADMITTED*  "SHOW  ME  SOME 
TINY  EXAMPLE  OF  YOUR  INTELLIGENCEt" 
IT  SAYSt  "ANDMAYBEt  JUST  MAYBE  I  MIGHT 
RECONSIDER," 


Other  interactive  science  fiction  stories  from  Infocoro  include 
PLANETFALL,"  m  which  you're  stranded  on  a  mysterious  deserted 
world.  STARCROSS,"  a  puzzling  challenge  issued  eons  ago  and  light- 
years  awav.  SUSPENDED,"  the  race  to  stabilize  an  entire  planet's 
life  support  system.s.  And  AMINDFOREVERVOYAGING; 
a  radically  new  work  of  sei'ious  science  fiction  in  which  you  explore 
the  future  of  mankind. 


But  don't  panic.  You'll  be  accompanied 
every  light-year  of  the  way  by  your  ti-usty 
Hitchhikers  Guide,  which  you  can  always 
depend  on  for  up-to-the-nanosecond 
infoi-mation.  Well,  almost  always: 

>CONSULT  THE  HITCHHIKER'S  GUIDE 
ABOUT  THE  MOLECULAR  HYPERWAUE 
PINCER 

And  the  stoiy  responds: 

SORRY,  THAT  PORTION  OF  OUR  SUB-ETHA 
DATABASE  WAS  ACCIDENTALLY  DELETED  LAST 
NIGHT  DURING  A  WILD  OFFICE  PARTY* 

So  put  down  that  beer,  take  that  towel  off  your 
head,  open  the  door,  hitchhike  down  to  yom^  local 
softw^are  store  today  and  pick  up  THE  HITCH- 
HIKER'S GUIDE  TO  THE  GALAXY  Before  they 
put  that  bypass  in. 

Still  not  convinced?  Try  oui*  Sampler  Disk 
which  includes  portions  of  four  different  types  of 
stories  for  a  paltiy  $7.95.  If  it  doesn't  get  you 
hooked  on  the  addictive  pleasures  of  Infocom, 
return  it  for  a  fioll  refund.  If  it  does,  you  can  apply 
the  price  towai'd  any  Infocom  story  You  can't  lose! 


inpoconi 


Formore  information  call  1-800-262-6868. 
Or  write  to  us  at  125  CambridgePark  Dr. , 
Cambridge,  MA  02140. 


$1985  Infocom.  THEHSTCHHIKEK'SGUIDETOTHEGAUXY  is  alraderrarkofDoaitiiwAda™. 
P1.ANETFAI.1-.STA11CK0SS,  SUSP  ENDEO  and  A  MIND  FOUEVEnvOYAGIS-G  arc  trademarks  of  Infocom. 


IF  YOU  CAN  HND 

A  BEnER  PROGRAM 

WEli  BUY  IT  Rm  YOU ! 


* 


WORD  WRITER  ^ta 


Now  with  85,000  word  Spelling 
Checker 

•  An  efficient,  80-column  professionai 
word  processing  system  whicli  includes 
a  spelling  checker  and  built-in 
calculator. 

•  Contains  all  the  features  you'll  need  for 
everyday  word  processing,  plus  most  of 
the  sophisticated  features  found  in 
more  expensive  programs:  document 
chaining,  form  letter  printout,  page 
separations,  horizontal  and  vertical 
scroliing,  and  more. 

With  Timeworks  you  get  more 
power  for  your  dollar 

You  can  use  each  program  alone.  Or 
interface  this  trio  -  one  at  a  time  if  you  like 
-  into  a  completely  integrated  productivity 
system  that  delivers  all  tiie  power  and 
features  most  of  you  will  ever  need ...  at 
a  cost  that  lets  you  enjoy  their  use. 

Look  for  these  and  other  Timeworks  pro- 
grams at  your  favorite  dealer.  Or  contact 
Timeworks,  444  Lake  Cook  Road,  Deer- 
field,  IL  60015.  Phone:  (312)  948-9200. 


DATA  MANAGER  2 


foster,  more  efficient,  more 

versatile 

•  A  complete  general  information  storage 
and  retrieval  system  with  report-writing, 
graphics,  statistics,  and  label-making 
capabilities. 

•  Exclusive  X-SEARCH,  X-SORT,  and 
X-CHART  features  allow  you  to  cross- 
search  any  category  of  information;  sort 
items  alphabetically,  numerically,  or  by 
date;  break  down  statistical  information 
into  categories;  and  graphically  view 
your  results. 

With  Timeworks  you  get  more 
than  software 

You  Get  Our  Customer  Tectinical 
Support  Team 

At  the  other  end  of  our  toll-free  hotline, 
you'll  find  our  full-time  Customer  Techni- 
cal Support  Team,  Free  of  charge  to  all 
registered  users. 

You  Get  Our  Liberal  Trade-Up  Policy 

You'll  find  the  details  inside  each  package. 


SWIFTCALC  ""^  SIDEWAYS 


New  easy-to-use  spreadsheet 
for  home  and  small  business  use 

•  250  rows  and  up  to  250  columns  (128K 
version)  provide  up  to  62,500  cells 
(locations  on  the  spreadsheet)  in  which 
to  place  information. 

■  Performs  mathematical  functions  up  to 
17  digits.  Allows  the  use  of  minimum 
and  maximum  values,  averages,  sums, 
integers,  absolute  values  and  exponen- 
tial notation. 


'  With  Timeworks  you  get  our 
Money  Back  Guarantee 

If  you  can  find  anything  that  works  better 
for  you,  simply  send  us  your  Timeworks 
program,  your  paid  receipt,  and  the  name 
of  the  program  you  want,  along  with  your 
check  or  credit  card  number  for  any  retail 
price  difference.  If  it's  available,  we'll  buy 
it  for  you." 


Available  for  Apple,  IBM, 
Commodore  64  and  128, 
and  Atari  Computers.*" 


Other  Timeworks  Programs;  ~  The 

Evelyn  Wood  Dynamic  Reader    Sylvia 
Porter's  Personal  Finance  Series  ■  Swiftax  ■ 
Cave  of  ttie  Word  Wizard  n  Business  Systems 

The  Electronic  Checkbook  ■  Ttie  Money 
Manager  ■  Wall  Street 


More  power  for  your  dollar. 

"  Otfer  valid  ior  9C  days  irom  date  o1  purchase. 
'"  Registered  trademarks  ol  Apple  Compute:.  Inc.,  Internalionai  BLsiness  Machines  Corporafion.  and 

Commodofe  Computer  Systems 
ffi  1985  Timeworks.  inc.  All  fights  reserved. 
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Editor's  Notes 


This  month's  Editor's  Notes  are  written  by 
Tom  R.  Halfhill,  Editor  of  compute!. 
—Robert  C.  Lock,  Editor-in-Chief. 


We  received  some  interesting  letters  in 
response  to  our  September  1985  Edi- 
tor's Notes.  As  you  may  recall,  it  was 
argued  that  machine  language  (ML) 
will  remain  the  dominant  language  for 
commercial  software,  even  though 
many  of  the  first  programs  appearing 
for  the  newest  generation  of  personal 
computers — such  as  the  Atari  S20ST 
and  Commodore  Amiga — are  written 
with  compilers  such  as  C.  The  argu- 
ment was  that  ML  is  and  always  will  be 
the  computer's  native  language,  and 
since  higher-level  languages  run  slower 
and  consume  more  memory,  they  vviil 
always  be  superseded  by  ML  for  com- 
mercial software. 

Here's  a  dissenting  letter  from 
reader  Jeff  O'Neil  in  Piano,  Texas: 

I  feel  there  will  continue  to  be  a 
migration  away  from  assembly  lan- 
guage with  more  use  of  higher-level 
languages,  such  as  C,  for  application 
programs.  The  driving  force  is  pro- 
grammer productivity — being  able  to 
quickly  bring  good  products  to  the 
market  and  also  being  able  to  quickly 
port  the  same  program  from  one  ma- 
chine to  anotfier.  Languages  such  as 
C  can  be  effectively  used  on  the 
newer  micros  because  of  better  com- 
pilers and  because  of  the  larger  mem- 
ories available.  No  longer  do  you 
have  to  spend  an  inordinate  amount 
of  time  trying  to  squeeze  the  code  into 
64K.  Assembly  language  will  contin- 
ue to  be  used  for  operating  systems 
and  compilers,  but  less  and  less  for 
application  programs. 

While  last  month's  Editor's  Notes 
presented  one  side  of  the  higher-level 
language  discussion,  Mr.  O'Neil  pre- 
sents a  point  of  view  also  shared  by 
some  editors. 

One  of  the  lessons  of  industrializa- 
tion is  that  a  machine  will  always  take 
over  a  task  from  a  person  if  it  can  do  the 
work  faster,  better,  or  less  expensively. 
A  compiler,  in  effect,  is  a  device  that 
generates  object  code  from  the  pro- 
grammer's high-level  source  code.  Be- 
cause high-level  code  is  easier  to  write, 
compilers  make  it  possible  for  program- 
mers to  finish  a  program  faster  than  if 


they  were  writing  in  low-level  ML  to 
begin  with.  Certainly,  none  of  the  high- 
level  compilers  currently  available  can 
generate  object  code  as  good  as  that 
written  by  an  experienced  ML  program- 
mer using  an  assembler.  But  they  don't 
have  to.  They  need  only  be  good 
enougli. 

For  example,  the  vast  majority  of 
application  programs  announced  to 
date  for  the  520ST  and  Amiga  are  writ- 
ten in  compiled  C.  Potentially,  they 
could  be  even  better  programs  if  writ- 
ten directly  in  ML.  But  it  would  take 
longer  to  write  and  debug  the  programs 
in  ML,  increasing  development  costs 
accordingly.  To  recover  this  larger  in- 
vestment in  programmers'  time,  the 
software  companies  would  be  forced  to 
charge  a  higher  price  or  accept  less 
profit.  By  transferring  a  task  to  a  ma- 
chine— in  this  case,  using  a  compiler  to 
generate  the  object  code — they  finished 
the  job  faster  and  still  created  good 
programs.  That's  the  classic  equation 
for  greater  productivity. 

This  principle  has  been  demon- 
strated time  and  again  for  hundreds  of 
years.  In  all  probability,  the  clothes  you 
wear,  the  car  you  drive,  the  furniture 
you  own,  the  books  you  read,  the  TV 
set  you  watch,  and  so  on  were  not 
painstakingly  handmade  by  skilled 
craftsmen.  Most  of  these  things  are 
manufactured  largely  by  machines. 
Handmade  versions  are  available,  but 
top  quality  is  not  always  the  ultimate 
consideration.  If  it  were,  people  would 
hire  freelance  programmers  to  write 
custom  programs  entirely  in  ML,  no 
matter  what  the  cost. 

Furthermore,  compilers  are  con- 
stantly being  improved.  Someday — es- 
pecially if  there  are  breakthroughs  in 
the  field  of  artificial  intelligence — we 
may  have  compilers  which  generate 
object  code  that  matches  or  even  sur- 
passes the  code  written  by  good  ML 
programmers.  At  the  very  least,  com- 
piled languages  will  continue  getting 
better,  and  the  most  time-critical  rou- 
tines can  be  rewritten  in  ML — just  as 
many  other  products  today  are  made 
partly  by  machine  and  partly  by  hand. 

And  don't  forget  another  factor 
that  affects  programmer  productivity — 
training  time.  The  rapid  pace  of  com- 
puter technology  means  that  ML  pro- 


grammers have  to  master  the 
instruction  set  of  an  entirely  new  chip 
every  few  years.  But  high-level  lan- 
guages can  be  implemented  on  any 
chip,  so  programmers  only  have  to 
learn  the  language  once. 

The  programmer  productivity  fac- 
tor also  is  closely  tied  to  marketability. 
If  software  companies  invest  the  pro- 
grammer time  in  writing  all-ML  pro- 
grams, they  risk  missing  a  window  of 
opportunity.  And  in  the  fast-moving 
world  of  personal  computing,  a  few 
months  can  make  or  break  a  commer- 
cial program. 

Portability,  too,  is  related  to  pro- 
ductivity- If  programmers  can  write  a 
major  program  in  a  high-level  language 
and  translate  it  for  noncompatible  com- 
puters with  a  minimum  of  fuss,  they 
can  double  or  triple  the  potential  mar- 
ket and  reap  a  higher  return  on  their 
time. 

For  a  preview  of  what's  to  come, 
look  at  the  world  of  minicomputers  and 
mainframes.  Application  programming 
is  increasingly  done  in  high-level  lan- 
guages. As  personal  computers  keep 
growing  more  powerful,  we  too  will  see 
more  and  more  application  software 
written  in  high-level  languages  instead 
of  ML.  The  extra  horsepower  huilt  into 
the  machines  will  make  it  less  neces- 
sary for  people  to  spend  tedious  hours 
building  extra  horsepower  into  the 
programs. 

Computers  are  boosting  productiv- 
ity and  reducing  sweatwork  in  hun- 
dreds of  occupations;  why  should 
computer  programming  be  any 
different? 


COMPUTE!  is  looking  for  utilities, 
games,  applications,  and  tutorial 
articles.  If  you've  created  a  program 
that  you  think  other  readers  might 
enjoy  or  find  useful,  send  it  on  tape 
or  disk  to: 

Submissions  Reviewer 
COMPUTE! 
P.O.  Box  5406 
Greensboro,  NC  27403 

Please  enclose  an  SASE  if  you  wish 
to  have  the  materials  returned.  Arti- 
cles are  reviewed  within  four  weeks 
of  submission. 
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SubLOCic  Scenery  Disks  expand  the  potential  flying  environ- 
ment of  Flight  Simulator  ll  and  Microsoft  Flight  simulator. 

Twelve  separate  Scenery  DIslcs  cover  the  entire  continental 
united  States.  Each  disk  covers  a  geographical  region  of 
the  country,  and  includes  the  major  airports,  radlo-nav 
aids,  cities,  highways,  rivers,  and  lakes  located  in  that  region. 
Enough  detail  Is  available  on  each  disk  for  either  visual  or 
Instrument  cross-country  navigation. 

A  STAR  Scenery  Disk  (available  4th  quarter  1985)  covers  a 
smaller  area  vkrlth  a  relatively  dense  amount  of  scenery. 
STAR  Scenery  Disks  are  primarily  intended  for  visual  flight 
sight-seeing.  They  include  buildings  and  landmarks,  as  well 
as  detailed  renditions  of  all  major  airports  in  the  area. 


individual  Scenery  Disk  price:  $19.95 
Western  U.S.  (Disks  1-6):  §99.95 

-Coming  Soon- 
Eastem  U.S.  (Disks  7-12):  $99.95 

See  Your  Dealer... 

or  write  or  call  for  more  information.  For  direct  orders 
please  specify  which  disk  or  disk-set  you  want.  Enclose  the 
correct  amount  plus  $2.00  for  shipping  ($6.00  forthe  six-disk 
set)  and  specify  UPS  or  first  class  mall  delivery.  Visa,  iVlaster- 
Card,  American  Express,  and  Diners  Club  cards  accepted. 

Commodore  M  Is  a  trademark  of  commodore  Electronics  Ltd. 

IBM  Is  a  registered  trademark  of  International  Business  Machines  Corp. 

For  the  Commodore  64^"  and  IBM  PC® 
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MacOffice:  Using  the  Macintosh  for  Everything 

Sharon  Aker  Paul  Freiberger        Arlan  Levitan 

Setby  Bateman       Vahe  Guzelrmian      Dan  McNeill 
Charles  Brannon 

This  newest  release  from  COMPUTE!  Books  shows  you  how  to  get 
the  most  out  of  your  Macintosh  and  software.  Practical  demonstra- 
tions teach  you  how  to  fully  utilize  several  commercially  available 
programs,  such  as  Microsoft's  Wbrd,  Chart,  File,  and  Multiplan, 
Apple's  MacTerminal,  and  others.  You'll  see  how  to: 

•  Create  form  letters  with  Word, 

•  Use  Multiplan  for  your  accounting, 

•  Share  information  between  offices  with  MacTerminal. 

Here  are  the  ins  and  outs,  hints  and  tips  on  how  to  use  each  pro- 
gram most  efficiently,  and  previously  undocumented  techniques. 
Extensively  illustrated  with  actual  Macintosh-created  docu- 
ments and  graphics,  MacOffice  shows  you  how  you  can  integrate 
programs,  let  them  share  information,  making  it  even  easier  to 
manage  your  business  with  a  computer.  You'll  also  learn  about 
networks — where  computers,  printers,  and  other  devices  are  con- 
nected to  create  an  office-wide  working  environment — with  details 
on  how  to  create  a  network,  and  what  to  look  for  in  network 
software. 

$18.95     ISBN  0-87455-006-8 
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Look  for  these  new  titles  at  your  local  book  or  computer 
stores  or  order  directly  from  COMPUTE!  Books. 


COMPUTEI's  Second  Book  of  Apple 

Edited 


COMPUTEl's 
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COMPUTEI  Books  arc  available  in  Ihe  U.K.,  Europe,  the 
Middle  East,  and  Africa  from  Holt  Saunders.  Ltd.,  1  51. 
Anne's  Road,  Eastbourne,  East  Sus'ies  BN  21  3UN  England. 

COMPUTE!  Publications,lnc.® 


With  over  30  programs,  this  collection  for  Apple  IH-,  He,  and  lie 
owners  contains  arcade-style  games,  games  of  logic  and  education, 
applications,  graphics  generators,  and  programming  utilities.  Com- 
piled from  the  most  recent  issues  of  COMPUTE!  magazine  and 
COMPUTE'S  Apple  Applications  Issue,  these  programs  include 
dazzling  graphics,  high-speed  game  play,  and  valuable  program- 
ming techniques.  Al!  the  programs  are  ready  to  type  in. 

Applications  calculate  your  financial  situation  and  turn  your 
computer  into  a  remote  terminal  for  accessing  sophisticated 
databases.  Action  games  put  you  in  a  jet  fighter  and  in  a  bowling 
alley.  Educational  games  range  from  a  five-level  chess  game  to  a 
program  which  lets  you  write  quizzes  on  any  subject.  Graphics  and 
programming  utilities  help  you  design  custom  graphics  or  put  a 
RAM  disk  in  your  lie. 

$12.95     ISBN  0-87455-008-4 

There  is  also  a  disk  available  which  includes  the  programs  in  the 
book.  You  can  order  this  disk  directly  from  COMPUTE!  for  only 
$12.95  plus  $2,00  shipping  charges. 

To  order,  call  toll-free  800-334-0868  (in  NC  919-275-9809)  or  mail 
your  payment  (including  $2.00  shipping  charges)  to  COMPUTE! 
Books,  P.O.  Box  5058,  Greensboro,  NC  27403. 


Readers  Feedback 


rhe  Editors  ond  Reoders  of  COMPUTE! 


If  you  have  any  questions,  comments,  or 
suggestions  you  would  like  to  see  ad- 
dressed in  this  column,  write  to  "Readers' 
Feedback,"  compute!,  P.O.  Box  5406, 
Greensboro,  NC  27403.  Due  to  the  volume 
of  mail  we  receive,  we  regret  that  we 
cannot  provide  personal  answers  to  tech- 
nical questions. 


Files  And  Programs 

What  is  a  file,  and  what  is  the  difference 
between  a  program  and  a  file?  When  I 
try  to  erase  a  program  on  disk,  my  disk 
drive  sometimes  gives  me  a  FILE  NOT 
FOUND  message. 

Kevin  Cullen 

A  file  !S  any  collection  of  data  (infor- 
mation) stored  permanently  on  disk  or 
tape,  or  temporarily  in  the  computer's 
memory.  In  many  cases,  a  computer  file  is 
the  electronic  equivalent  of  a  manila  file 
folder:  It  stores  data  you  create  with  a 
computer.  Word  processing  programs 
store  words  in  files,  spreadsheets  make 
files  containing  numbers,  and  so  on.  In 
that  sense,  a  file  may  seem  very  different 
from  a  program,  which  is  a  set  of  instruc- 
tions the  computer  can  load  into  memory 
and  run.  Bui  programs  are  just  a  special 
kind  of  data — letters,  tiumbers,  and  other 
symbols  arranged  in  a  pattern  the  com- 
puter understands.  Thus,  a  program 
stored  on  disk  is  a  file  containing  com- 
puter instructions  rather  than  some  other 
kind  of  data.  When  the  disk  drive  signals 
FILE  NOT  FOUND,  file  is  used  in  a 
general  sense  that  includes  programs 
along  with  other  kinds  of  data. 

Although  these  broad  definitions  ap- 
ply to  all  computers,  be  alert  for  addition- 
al, narrower  meanings  that  apply  only  to 
your  system  or  in  specific  situations.  For 
instance,  opening  a  file  to  a  printer 
usually  means  you  are  opening  a  commu- 
nications channel  to  that  device.  In  Com- 
modore disk  parlance,  a  program  file  is 
any  file  with  a  certain  format  (different 
from  sequential  or  relative  formal),  and 
so  on.  When  in  doubt,  consult  the  user's 
guide  for  your  equipment  and  pay  close 
attention  to  the  context  in  which  the  word 
IS  used. 

Apple  ProDOS  Conversions 

I  have  an  Apple  He  and  would  like  to 


use  the  "Renumber"  program  on  the 
DOS  3.3  System  Master  disk.  However, 
1  like  ProDOS  better  for  programming, 
and  most  of  my  files  are  on  ProDOS 
disks.  1  can  copy  the  program  to  Pro- 
DOS,  but  it  won't  run  properly.  How 
can  1  make  this  program  work  in 
ProDOS? 

Bruce  Bohm 

The  general  rule  for  transporting  pro- 
grams between  DOS  3.3  and  ProDOS  is 
that  BASIC  programs  usually  work  and 
machine  language  (ML)  programs  usually 
don't.  Since  the  "Renumber"  program  you 
mention  is  stored  as  an  Applesoft  BASIC 
file,  you  would  expect  it  to  work  with 
ProDOS.  The  reason  it  doesn't  is  that 
Renumber  is  a  hybrid  program:  In  addi- 
tion to  BASIC  instructions,  it  contains  a 
substantial  machine  language  routine. 
When  you  run  Renumber,  the  BASIC  por- 
tion prints  instructiotis  for  using  the  pro- 
gram, then  calls  the  ML  routine  to  do  the 
real  work.  Though  the  BASIC  pari  would 
probably  work  with  ProDOS,  the  ML  sec- 
tion IS  incompatible. 

In  short,  there's  no  way  to  make  Re- 
number work  in  ProDOS  without  rewrit- 
ing its  machine  language  section.  But  you 
do  have  an  alternative.  On  the  example 
disk  included  with  "BASIC  Programming 
with  ProDOS"  (available  from  Apple 
dealers)  is  a  program  called  "Applesoft 
Programmer's  Assistant."  One  of  its  fea- 
tures is  a  renumber  command  that's  very 
similar  to  the  DOS  3.3  Renumber  pro- 
gram. The  instruction  manual  for  this 
package  is  very  helpful  by  itself — espe- 
cially if  you  learned  Applesoft  BASIC  with 
DOS  3.3  and  want  to  learn  what's  differ- 
ent about  ProDOS — and  the  programs  on 
the  example  disk  are  quite  useful  as  well. 


Datassette  Adapter 

I  have  found  an  adapter  that  lets  me  use 
my  old  Commodore  Datassette  with 
the  newer  Plus/4  or  16  computers.  It  is 
available  from  the  following  company 
for  less  than  $20: 

Rabbitts  Software  Company 

P.O.  Box  1192 

Cleveland,  Ohio  44111 

(216)  252-2214 

Gary  Sawitzke 
We  appreciate  the  information.  Inciden- 
tally, the  C2N  Datassette  designed  for  the 


VIC-20  and  64  works  just  fine  on  the 
Commodore  128,  in  128  mode  as  well  as 
64  mode. 


Saving  Atari  Screens 

I  am  currently  working  on  an  Atari 
program  that  lets  me  create  high- 
resolution  drawings  in  graphics  mode 
8.  However,  it  lacks  one  important 
function.  How  do  you  save  and  reload  a 
graphics  screen?  I  have  an  800XL  and 
1050  disk  drive. 

Albert  Newball 

The  following  program  uses  the  comput- 
er's input/output  routines  to  save  a  block 
of  memory.  To  use  it,  put  lines  1-2  at  the 
start  of  your  program.  These  lines  create  a 
short  machine  language  routine  in  memo- 
ry page  6.  Line  10  shows  how  to  save  or 
load  a  screen.  Set  the  variable  NAMES 
equal  to  the  name  of  the  file  you  want  to 
save  or  load  (include  D:  for  disk  or  C:  for 
cassette).  Set  the  variable  AUX  to  4  when 
you  want  to  load  a  graphics  screen,  or  set 
AUX  to  8  to  save  a  screen.  Once  NAMES 
and  AUX  are  defined,  GOSUB  1000  does 
the  job. 


ED  1 


CC  2 


DIM  N 

i  TO 

,BiNE 

DftTA 

,86,2 

DL  10  NAME 

OSUB 

CO  1000  OP 

KE  1010  PO 

KE 

8 

I  P 

PC  1015  A- 

KH  1020  CL 


AME* 

1542 

XT  A 

104, 

28 

«="D 

100 
EN  tt 
KE  B 

853 
56,2 
DKE 
USR( 
OSE 


(  15)  : FOR  A=153 
IREAD  BiPOKE  A 

104, 104, 170, 76 

iNAME": AUX=4!G 
01  END 

1 , AUX, 0, NAME* 
52, PEEK (88) : PO 
, PEEK  (89)  : POKE 
20IPDKE  537,30 
B50, AUX+3 
1S36, 16) 
»1  :RETURN 


You  can  use  this  routi}ie  in  other 
graphics  modes  by  changing  the  values 
POKEd  into  locations  856  and  857  in  line 
1010.  Determine  the  total  number  of  bytes 
used  for  the  screen  in  that  graphics  mode, 
then  break  the  number  down  into  low 
byte/high  byte  format.  POKE  856  with 
the  low  byte  value  and  POKE  857  with  the 
high  byte.  The  following  line  shows  how 
to  convert  the  value  of  the  variable  VA 
into  low  byte  (LO)  and  high  byte  (HI) 
values: 

HI  =  INT(VA/256):LO  =  VA  -  (HI*256) 
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R  Letter  Box 


Introducing  EasyPlex"  The  new, 
easy-to-use  electronic  mail  system 
from  CompuServe. 

Rnally!  Electronic  Mail  that's  so  easy  to 
use  you  can  start  composing  and  sending 
messages  the  first  time  you  get  online. 

Designed  (or  various  experience  levels, 
EasyPlex  has  a  menu  mode  with  simple, 
easy-to-follow  directions  for  beginners, 
and  it  lets  experienced  users  save  time  by 
working  in  the  prompt  or  command  modes. 
With  EasyPlex,  you  can  compose,  edit,  send, 
file,  and  take  advantage  of  sophisticated 


options  previously  available  only  with  more 
expensive  services. 

CompuServe's  EasyPlex  lets  friends  and 
relatives,  associations  and  club  members 
communicate  any  time  of  the  day  or  night. 
And  small  business  owners,  real  estate 
professionals,  insurance  agents,  lawyers> 
writers,  etc  can  communicate  quickly  and 
simply — either  interoffice  or  interstate 
"It's  Easy."  "Just  Plex  it!" 

Best  of  all,  EasyPlex  is  available  to  all 
CompuServe  subscribers.  And,  along  with 
EasyPlex,  you  get  hundreds  of  valuable  and 
entertaining  computing  options.  Plus  the 
assurance  of  belonging  to  the  largest,  fastest 


growing  computer  information  service  in 
the  world  and  the  premier  supplier  of 
business  information  to  FORTUNE  500 
companies. 

Start  communicating!  To  buy  a 
CompuServe  Subscription  Kit,  see  your 
nearest  computer  dealer.  To  receive  our 
informative  brochure  or  to  order  direct, 
call  or  write; 

CompuServe' 

Inforination  Services.  RO.  Box  20212 

5000  Arlington  Centre  Blvd.,  Columbus,  Ohio  43220 

800-848-8199 

In  Ohio,  call  614-457-0802 
An  H&R  Block  Company 


ANNOUNCING  THE 
FAMILY  SOFTWARE  SPECTACULAR: 


BUY  3,  GET  1  FREE. 


CHOOSE  FROM 
OVER  50  LEADING  TITLES. 

What  do  you  call  an  offer  that  brings  together,  for  the 
first  time  ever,  five  leading  brands  of  home  software? 

The  Family  Software  Spectacular! 

And  it's  your  opportunity  to  choose  a  free  software  pro- 
gram from  the  best  tides  on  the  market  today.  All  you  have  to 
do  is  buy  any  combination  of  three  tides  from  any  participat- 
ing brands  during  this  special  offer  period.  And  we'll  send 
you  another  one  of  your  choice  -free! 

It's  a  one-of-a-kind  value  your  family  shouldn't  miss. 

FISHER-PRICEf 
A  NAME  YOU  CAN  TRUST 

For  years  Fisher-Price  has  been  known  for  helping  chil- 
dren develop  skills  as  they  play.  With  Fisher-Price'"  Learning 
Software,  your  child  can  develop  skills  in  five  key  areas;  math, 
language,  creativity,  basic  learning  and  computer  literacy. 

Your  child  will  love  developing  and  testing  language 
skiUs  widi  die  help  of  PETER  RABBIT  READING,  a  pro- 
gram that  uses  voice  to  teach  sound  and  letter  recog3iinon 
in  words. 


WINDHAM  classics:  CLASSIC 
NOVELS  COME  TO  LIFE. 

Pick  up  Windham  Classics,  graphic  interac- 
tive fiction  based  on  some  of  the  greatest  adventures 
of  all  time. 


They're  great  for  kids,  yet  fun  for  all  ages. 

Enjoy  "THE  WIZARD  OF  OZ.'" "  You  are  Dorodiy, 
and  each  of  your  decisions  determines  your  adventure. 
There's  more  than  one  adventure  to  be  had  as  you  meet  old 
friends  and  new  in  die  land  of  Oz . 

WORK  BETTER  WITH 
BETTER  WORKING." 

Constandy  erasing  and  retyping?  Unsure  of  your  spell- 
ing? WORD  PROCESSOR  WITH  SPELLCHECKER  is 
exacdy  what  you  need.  This  full  feanired  word  processor 
includes  the  50,000  word  AMERICAN  HERITAGE 
DICTIONARY "  spell  checker  which  detects  over  99%  of 
misspelled  words. 

The  full  line  also  includes 
FILE&  REPORTand 
SPREADSHEET-tities 
that  represent  the  best 
values  on  the  market 
today. 


SPINNAKERf  THE  LEADER  IN 
FAMILY  LEARNING  SOFTWARE. 


From  pre-school  counting  to  high-school  compositions, 
Spinnaker  offers  the  high  quality  educational  programs 
you  have  come  to  expect.  For  example,  there's  the  HOME- 
WORK HELPER'"  series  which  provides  step-by-step 
methods  for  improving  writing  and  matii  skills  and  helps 
kids  tackle  otherwise  troublesome  school  assignments . 

TELARIUMr 
INTERACTIVE  FICTION  AT  ITS  BEST 


Here's  graphic  interactive  fiction  by  famous  writers  of 
science  fiction,  fantasy,  and  mystei}'  like  Ray  Bradbury,  Arthur 


C.  Clarke  and  Erie  Stanley  Gardner.  Each  story  unfolds  with 
you  in  rhe  center  of  die  action-and  completely  in  control.  In 
PERRY  MASON:  THE  CASE  OF  THE  MANDARIN 
MURDER^ "  you  are  the  world  famous  criminal  lawyer.  Chal- 
lenge die  evidence.  Cross-examine  die  witness.  Only  you 
can  prove  your  client's  innocence.  And  time  is  running  out. 

A  SOFTWARE  OFFER  FOR  ALL  AGES. 

Any  software  offer  including  something  for  everyone  in 
the  family  is  certainly  fantastic.  But  combine  that  with  a  free 
product  offer  and  what  you  have  is  something  spectacular. 
Look  for  the  specially  marked  boxes  of  The  Family  Software 
Spectacular  at  your  retailer. 


SheStunify^^bvi 


TM 


TURN  PAGE  FOR  MORE  INFORMATION  ON  THE  FAMILY 
SOFTWARE  SPECTACULAR. 

c.  I9SS  SSC. .  One  Kf  ndill  SquarcCambridgi- ,  MA  02 1 39.  All  rights  rcwntrd.  Tulcsai'ailiblc  on  most  popular  hoifinH^ Spelling;  Sofl- 

THE  l-AMILYSOI'ra'ARESPliCrACUi.AR  isii  tradcinarkofSpitinakcr  Software  Qirp.  SPINNAKER  isat^^SifederTiarkof 
Spill  nakcrSofirare  Corp.  FISf»:R-rRICEisaii^dmiark  of  TheQu3kcr()a<sO)mpanvaiidi^iiscJuiidcr  license.  WINDHAM  CLASSICS  is 
a Wdcinatk of Windhain QaisicsConi. TEIJRI UM isa tradtirarkof  lelanum Qjrp. BETIiiR WORKING Isi uadcmark ol .Sp^ 
Software  Corp.  I  i 


[SEE  PREVIOUS  PAGE] 

HERE'S  HOW  YOUR 

FAMILY  CAN 

PARTICIPATE  IN 

REMEMBER,  TO  RECEIVE  A  FREE 
PRODUCT  YOU  MUST  PURCHASE 
\m  THREE  TITLES  FROM  THE  PAR- 
TICIPATING BRANDS  (IN  ANY  COMBI- 
NATION) AND  MAIL  YOUR  ENTRY  NO 
LATER  THAN  JANUARY  31, 1987. 

1 .  Stan  by  saving  the  receipt(s)  from  your  soft- 
ware program  purchases.  (It  is  not  necessary 
for  software  purchases  to  appear  on  one 
reeeipi .  Photocopies  of  the  reeeipt(s)  are  ac- 
cepted. Receipts  must  be  dated  BETWEEN 
JULY  1, 1985,  AND  JANUARY  31, 1987.) 

2.  Cut  the  proof-of-purchase  tab  from  each  of 
the  three  user  manuals  that  come  with  the 
programs .  (Photocopies  not  accepted . ) 

3.  Attach  the  purchase  receipi(s)  and  the  three 
original  proof-of-purchase  tabs  to  one  sepa- 
rate sheet  of  paper. 

4.  Fill  in  the  form  below  and  place  the  com- 
pleted form  in  an  envelope  with: 

a.  A  sheet  of  paper  with  three  original 
proof-of-purchase  tabs  and  your 
purchase  receipi(s) 

b.  A  check  or  money  order  for  $3 .  50  to 
cover  postage  and  handling.  (Canada 
residents  please  send  $5,00  for  postage 
and  handling.) 

Make  check  payable  to  THE  FAMILY 

SOFTWARE  SPECTACULAR  and  mail 

envelope  to: 

THE  FAMILY  SOFTWARE 

SPECTACULAR 

P.O.  Box  1327,  Cambridge,  MA  02238 

ORDER FORM 

To  receive  your  free  program,  this  form  must  be 
filled  out  completely.  Please  print. 

Free  Product  Chosen; 

Title/Brand 

Computer.'Model . 


MAKE  SURE  THE  PRODUCT  YOU  CHOOSE  IS 
AVAILABLE  ON  THi;  COMPUTER  SYSTEM 
VOU  HAVE  SELECTED. 

Name 


Phone (_ 
Address. 
City 


.State. 


.Zip. 


TITLES  PURCHASED 

1 

2 

3 

BRANDS  DATE  OF  PURCHASE 

1 1 

2 2 


3.. 


3,. 


Allow  6-8  wttks  for  delivcn'  of  your  free  sofiware  program. 
Noie:  All  receipts  and  cnvdope  postmark  musl  be  dated 
prior  10  Januar)'  31,  S987.  Offer  good  in  the  US  and  Canada 
only,  Void  where  taxed ,  restricted  or  prohibited  by  law. 


Too  Many  Caesars 

I  own  two  Commodore  computers  and 
a  1541  disk  drive.  I  would  like  to  con- 
nect both  computers  to  the  drive  at  once 
(of  course,  I  would  only  send  disk  com- 
mands from  one  computer  at  a  time). 
Everything  works  fine  when  only  one 
computer  is  turned  on,  but  when  I  turn 
on  the  second  one,  the  first  computer 
does  a  cold  start.  When  I  try  to  send 
disk  commands  from  either  computer, 
the  entire  system  seems  to  lock  up.  Is 
there  any  way  to  accomplish  what  I'm 
trying  to  do? 

Charles  Mitchell 

Since  you  can  connect  more  than  one 
peripheral  to  a  single  cotnputer,  you 
might  expect  the  reverse  to  be  true.  Why 
can't  two  computers  share  the  same  drive? 
The  answer  reveals  a  fundamental  differ- 
ence between  a  computer  and  peripheral 
devices  such  as  disk  drives  and  printers. 
The  computer  is  designed  to  act  as  "abso- 
lute ruler"  of  the  system.  It  not  only  sends 
and  receives  information  (as  peripherals 
can  do),  but  also  sends  commands  that 
control  the  whole  system.  Plugging  two 
computers  into  the  same  disk  drive  is  like 
creating  a  Rome  with  two  Caesars:  Each 
computer  acts  like  the  only  command- 
giver  in  existence,  and  the  system  be- 
comes confused. 

In  the  first  case  you  describe,  turning 
on  the  second  computer  sends  a  normal 
reset  command  to  every  device  in  the 
system — including  the  second  computer, 
which  responds  as  if  it  had  reset  itself 
Sending  a  disk  command  (which  goes  to 
the  other  computer  as  well  as  the  drive) 
makes  things  even  worse.  Serial  commu- 
nications require  a  complex  exchange  of 
"handshaking"  signals  between  computer 
and  peripheral  to  make  sure  one  doesn't 
send  data  until  the  other  is  ready,  and  vice 
versa.  Since  the  second  computer  isn't 
designed  to  respond  as  a  peripheral,  it 
can't  complete  the  handshake  and  crashes 
the  entire  system. 

One  makeshift  way  to  do  what  you 
want  is  to  unplug  the  serial  cable  from  one 
computer  whenever  you  want  to  use  the 
other.  However,  we  definitely  don't  rec- 
ommend this  as  a  regular  practice.  The 
serial  port  connectors  aren't  designed  for 
such  heavy  use,  and  you  run  the  risk  of 
sending  garbage  signals  along  the  line. 
For  long-term  use  you  may  want  to  buy  a 
switching  box  which  cleanly  disconnects 
one  computer  from  the  serial  bus  before 
connecting  the  other. 

ACCEPT  On  Tl 

I  have  a  problem  using  ACCEPT  on  my 
TI-99/4A  with  Extended  BASIC.  When 
I  try  to  enter  numeric  input  with 
ACCEPT  and  accidentally  press  EN- 
TER before  any  input,  the  screen  scrolls 


and  I  get  an  error  message,  is  there  any 
way  I  can  avoid  this  without  using  the 
CALL  KEY  statement? 

Jory  Rannow 

The  following  program  illustrates  one  so- 
lution to  your  problem: 

100  CALL  CLEAR 

110  DISPLAY  AT(1,1):"RDW 

«1  " 
120  ACCEPT  AT (2, 1 ) VALIDAT 

E  (NUMERIC)  :  X$ 
130  IF  X«=""  THEN  120 
140  X=VAL(X») 
150  PRINT  X 

After  this  program  clears  the  screen, 
line  110  prints  a  message  on  line  I  so  you 
can  tell  whether  scrolling  occurs.  Line  120 
takes  in  numeric  input  (numerals  0-9, 
period  symbol,  plus  symbol,  minus  sym- 
bol, or  E)  and  accepts  the  input  as  X$.  If  at 
this  point  you  hit  ENTER  by  mistake,  line 
130  sends  you  back  for  another  try  with- 
out scrolling  the  screen.  Once  you've  en- 
tered a  value,  litie  140  converts  it  from  a 
string  into  the  numeric  variable  X. 


Unwanted  Commodore 
Messages 

I  have  written  a  machine  language  rou- 
tine that  loads  several  program  mod- 
ules into  the  Commodore  64  from  disk. 
However,  the  computer  prints  the  usual 
SEARCHING  FOR  and  LOADING 
messages  during  every  load.  How  can  I 
prevent  these  messages  from  appearing 
on  the  screen? 

Allen  Kotomski 

These  messages  are  generated  by  the  64's 
operating  system,  which  controls  input/ 
output  functions.  Since  Commodore  calls 
the  operating  system  the  Kernal,  they're 
known  as  Kernal  control  messages.  One 
easy  way  to  mask  them  is  to  change  the 
character  color  to  the  same  color  as  the 
screen  background.  The  messages  then 
print  invisibly  on  the  screen.  However, 
since  they  may  overprint  an  existing  dis- 
play or  cause  the  screen  to  scroll,  it's 
usually  better  to  suppress  them 
altogether. 

Location  $9D  (157  decimal)  holds  a 
flag  that  tells  the  64  what  type  of  messages 
to  display.  When  the  flag  contains  128  (bit 
7  is  set  to  1),  the  computer  prints  Kernal 
control  messages  to  tell  you  when  it's 
searching,  loading,  saving,  or  verifying. 
When  bit  7  is  set  to  0,  control  messages  are 
not  displayed.  Though  you  rarely  see  them 
when  using  BASIC,  the  Kernal  also  has  its 
own  set  of  error  messages.  For  instance, 
the  Kernal  equivalent  of  BASIC'S  FILE 
NOT  FOUND  message  is  I/O  ERROR  #4. 
Location  $9D  controls  Kernal  error  mes- 
sages as  well:  They're  displayed  when  the 
flag  contains  64  (bit  6  is  set  to  1),  and 
suppressed  when  bit  6  is  clear. 
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A  WORD  PROCESSING  PROGRAM  \ 
AN  INFORMATION  MANAGEMENT  PROGRAMl 

A  TELECOMMUNICATIONS  PROGRAMl 


-■^>\. 


ALL  THREE  PROGRAMS,  ON  ONE  DISKETTE!,  FOR  ONLY  $49.95  *! 

"Quite  simply  the  best!  The  highest  rating  possible. . .  the  package  should  be  part  of  every 
(computer)  library"— an auog computing 

"Russ  Wetmore  has  done  an  EXCELLENT  job!  The  program  is  flexible,  powerful  and 
very  easy  to  use.  $49.95  buys  a  heck  of  a  lot  of  program."— hf.vhcw  nv  AKrHVKiEYENHF.RGFM 

"Performance:  i(  •  •  ic  (Excellent)  Value  tic  •  •  ir  (Excellent) 
This  three-in-one  package  is  a  bargain . . .  one  of  the  finest  values  on  the  market. " 


FAMILY  COMPUTING 


HOMETEXT  word  processor. 

HOMEFIND     INFORMATION  MANAGER. 

HOMETERM  telecommunications 

Together  they  are  HomePak:  the  three  most 
important  and  most  useful  home  computer  applica- 
tions in  one  integrated  system  —  on  one  diskette! 

The  reviewers  are  unanimous:  any  one  of 

these  programs  alone  is  well  worth  the  price. 

So  you're  getting  three  times  the  computing  power, 

with  this  exceptionally  easy  to  use  package: 

•  all  commands  in  simple  English;  no  complex 
computer  jargon,  no  obscure  instructions 

•  all  key  commands  are  immediately  available  on 
the  screen  menu;  additional  commands  can  be 
called  up  for  the  more  experienced  user 

•  to  help  you,  system  status  is  displayed  right 
on  the  screen 

And  it's  easy  to  use  the  three  programs  together.  For 
example,  in  the  "Merge"  mode,  you  can  take  data     ' 
stored  in  HOMEFIND  and  print  letters  and  labels 
using  HOMETEXT.  Or.  use  HOMETEXT  to  write 
reports  based  on  information  you've  called  up 
via  HOMETERM. 


^  INCLUDED 


f  7B7B  Sky  Park  North,  Suite  P 
Irving,  California 

"The  Energized  Software  Company!"  ,4^)^811111 

WRITE  TO  US  FOR  FULL  COLOUR  CATALOGUE  of  our  products  for  COMMODORE,  ATARI,  APPLE  and  ISM  SYSTEMS  7&/ex:  509-139 


FOff  TECHNICAL  SUPPORT  OR  PRODUCT  INFORMATION  PLEASE  PHONE  1116)  881-9816 
MANUFAemsens sugoestid  us  list psa-^ . 
EACH  coMPLrren  system  uk/  seouire  jccessoht  OEvices  such  as  modems,  wirfrens  or  cahds  to  utiuze  specific  features  of  homepak.  see  youh  osumr  for  detaiis 

'^  198^  BAn^RIES  included  APPLE.  ATARI.  COMMODORE  AND  ISM  ARE  REGISTERED  TRADE MAUKS  RESPECTIVELY  OE  AI'PLE  COMPUTERS  INC  .  ATARMNC.  COMMODORE 

BUSINESS  MACHINES  INC  .  AND  IBM  BUSINESS  MACHINES  INC 


QIH^ 

i.--^ 

^micf 

L 

* 

As  more  and  more  of  our  daily  activities  become  "computerized"  survival  of  the 
fittest  will  come  down  to  this:  Those  who  become  successful  will  share  a  common 
understanding-a  knowledge  of  computers. 

Thafs  why  TIIVIE-LIFE  BOOKS  brings  you  this  brand 
new  series.  UNDERSTANDING  COMPUTERS  does  what 
was  once  thought  impossible.  Help  us  understand 
how  computers  do  the  impossible. 

Through  straightforward  language  [no  "computer- 
ese")  and  easy-to-follow  illustrations,  UNDERSTANDING 
COMPUTERS  tells  you  what  computers  really  are. 
How  to  think  about  them.  And  how  they  can  make  your  life  easier-from  where  you 
work  to  where  you  work  out 

Starting  with  Computer  Basics,  you'll  get  a  thrilling  Inside  view"  of  what  happens 

inside  that  incredible  black  box. 

You'll  discover  how  everything  a  computer  does 
can  be  reduced  to  a  simple  ON'  or  OFR  like  a 
switch,  And  you'll  learn  how  computers  can  be 
taught  everything  from  predicting  the  weather  tD 
teaching  a  foreign  language  to  reducing  your 
heating  bills. 

Step  by  step  your  understanding  will  grow  until 

you  find  yourself  confident  and  at  home  in  i 1 

the  Computer  Age. 

So  end  all  your  wondering  and  enjoy 
the  wonder  of  it  all.  Examine  Computer 
Basics  FREE  for  10  days.  If  you  aren't  satis- 
fied, send  It  back  and  owe  nothing.  Other- 
wise keep  it  and  pay  just  $12.95  [$15.95  in 
Canada)  plus  shipping  and  handling.  Fu- 
ture volumes  will  come  one  about  every 
other  month.  Same  free  trial.  Keep  only  the 
books  you  want.  Cancel  anytime. 

Mail  the  coupon  today  And  see  how 
easy  understanding  computers  can  be. 

UNDERSMNDING  COMPUTERS 


EXAMINE  COMPUTER  BASICS 
FOR  10  DAYS  FREE. 

If  cord  is  mining,  mail  to  Time-Life  Books,  Time  &  Life  BIdg,  Cfiicago,  IL  60611 

Yes!  Please  sefid  fne  Computer  Basics  for  10  days'  free 
examination.  Also  send  me  future  UNDERSTANDING 
COMPUTERS  volumes  under  the  terms  described  in  this  ad, 

D1AJ32 


address- 


city 

sfate  or 
province- 


zip  or 
.postal  code- 


.apt 

TIME 
DQl 


All  orders  subject  to  approi/al.  Price  subject  to  change 


Thus,  the  machine  language  state- 
ment LDA  #$O0:STA  $9D  suppresses  all 
Kemal  messages.  This  is  the  normal  con- 
dition when  a  BASIC  program  is  running. 
LDA  ^$80:STA  $9D  displays  only  the 
control  messages  (the  normal  condition 
when  you're  in  BASIC  direct  mode),  and 
LDA  #$40:STA  $9D  displays  only  the  spe- 
cial Kernal  error  messages.  Note  that 
Commodore  computers  also  have  a  built- 
in  routine  (SETMSG,  accessed  at  $FF90)  to 
set  the  Kemal  message  control  flag.  To  use 
it,  load  the  accumulator  with  the  value 
you  want  to  put  in  location  $9D,  then  JSR 
$FF90. 

Atari  Disk  RAM? 

I  have  an  Atari  600XL  and  1050  disk 
drive.  My  600XL  has  16K  RAM.  Does 
my  disk  drive  add  any  RAM  to  the 
computer?  If  so,  how  much  does  it  add? 
Doug  Howard 

Strictly  speaking,  you  lose  some  usable 
computer  memory  when  operating  an 
Atari  (or  most  other  computers)  with  a 
disk  drive.  To  use  the  drive,  you  must  load 
DOS  (the  Disk  Operating  System)  into 
memory.  DOS  is  a  machine  language  pro- 
gram that  on  the  Atari  is  roughly  6K  long. 
Therefore,  when  DOS  is  present,  you  lose 
memory  that's  otherwise  available. 

However,  in  a  broader  sense  the  disk 
drive  expands  system  memory  tremen- 
dously. A  disk  drive  lets  you  run  much 
larger  programs  (and  process  much  more 
data)  than  the  computer  could  otherwise 
handle.  For  example,  a  program  that's  too 
big  to  fit  into  memory  can  be  broken  into 
two  separate  parts  or  modules.  When  the 
first  program  module  is  finished,  it  loads 
and  runs  the  second  module.  The  second 
module  could  in  turn  load  a  third,  and  so 
on.  Since  the  program  modules  link  them- 
selves together  as  they  go,  this  technique 
is  often  called  chaining. 

Though  many  BASIC  programs  store 
data  within  the  program  itself  (usually  in 
DATA  statements),  you  can  also  store  data 
outside  the  computer  in  a  disk  file.  An 
Atari  1050  drive  with  DOS  2.5  or  3.0 
stores  about  126Kofdata  on  each  disk.  An 
810  drive  (or  1050  drive  with  DOS  2.0  or 
2.5  formatted  for  single  density)  stores 
about  88K  on  a  disk.  Of  course,  the  com- 
puter's memory  can't  hold  that  much  data 
all  at  once.  But  it  can  access  parts  of  it 
whenever  it  wants.  When  one  disk  fills  up 
with  data,  you  start  filling  another,  and  so 
on.  In  this  sense,  a  disk  drive  extends 
system  memory  to  infinity. 

Multicolor  Player/Missiles 

I  have  written  many  simple  games  on 
my  Atari  800XL  using  player/miissile 
graphics  and  would  like  to  start  using 
different  colors.  How  do  I  make  multi- 
color P/M  graphics?  ,  „  ,. 
'      ^    ^                     Bob  Rudis 


Unfortunately,  players  can  be  only  one 
color.  However,  you  can  simulate  a  multi- 
color player  by  overlapping  two  or  more 
players.  Define  the  players'  shapes  so  that 
solid  areas  of  underlying  (lower  priority) 
players  show  through  holes  (blank  areas) 
in  overlapping  (higher  priority)  players. 
One  player  can  be  used  for  each  color  you 
need  to  define.  Of  course,  to  maintain  the 
effect,  you'll  need  to  move  the  overlapped 
players  in  unison. 

You  can  obtain  additional  colors  by 
setting  bit  5  of  the  player  priority  register 
(location  623  decimal).  If  you  add  32  to  the 
number  in  the  priority  register,  then  any 
area  where  two  players  overlap  becomes  a 
third  color.  The  following  program  dis- 
plays a  red  player  and  a  blue  player.  The 
region  where  they  overlap  becomes  green. 
You  can  find  more  information  on  multi- 
color players  in  COMPUTEI's  First  Book 
of  Atari  Graphics. 

n  19  POKE  1.06,  INT<PEEK<10&> 
/B)*B-BiGRAPHIC5  0|S-P 
EEKClBfiHREM  PROTECT  M 
EMDRY  DN  A  2  K  BQUNDAR 
Y 

CC  20  POKE  9S9,&2iPOKE  704, S 
Si  POKE  70S,  13Si POKE  S3 
2S6,llP0KE  S3257,itPQK 
E  33277, SiSETCOLOR  2,0 

CB  30  POKE  623,331  POKE  S4279 
,SiPtiBAS£-256*S+1024iF 
OR  A-PMBA8E  TO  PMBASE+ 
SlliPOKE  A,0iNEXT  A 

LK40  FOR  A-0  TO  7iP0KE  PHBA 
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immortal  PC  Programs? 

I  have  an  IBM  PC.  Sometimes  when  I 
save  a  program  and  later  try  to  erase  it 
from  my  disk,  the  computer  says  "File 
not  found."  Yet  when  I  load  the  pro- 
gram it  is  still  there.  How  can  1  get  rid  of 
these  unwanted  programs? 

Richard  Bookal 

You  are  evidently  enclosing  the  filename 
in  quotation  marks  when  using  the  ERASE 
command  from  DOS.  Although  BASIC  re- 
quires that  you  enclose  or  at  least  precede 
filenames  with  quotes,  DOS  does  not — in 
fact  it  won't  find  an  existing  file  when 
quotes  are  used.  To  delete  a  file  from  disk, 
use  ERASE  filename.ext  from  DOS  or 
KILL  "filename.ext"  from  BASIC.  When 
you're  Killing  a  program,  the  second  pair 
of  quotes  is  optional. 


Trackball  Tricks 

I  purchased  a  trackball  for  my  Atari  800 
computer  system  and  would  like  to  use 
the  device  in  my  programs.  I  have 
looked  in  the  hardware  manual  and 


elsewhere,  but  can't  find  any  infor- 
mation about  how  this  is  done. 

Wesley  Wortman 

Atari  and  Commodore  computers  (which 
can  use  the  same  trackball)  read  the  device 
like  a  joystick.  If  you  have  an  Atari  com- 
puter, plug  the  trackball  into  joystick  port 
1,  then  type  in  and  run  the  one-line  pro- 
gram below.  By  moving  the  ball  in  various 
directions,  you  can  see  what  numbers  it 
generates. 

10  PRINT  STICK(O):  GOTO  10 

A  trackball  that  fits  an  Atari  joystick 
port  will  also  work  on  a  Commodore  VIC- 
20  or  64,  again  returning  the  same  values 
a  joystick  would.  If  you  have  a  Commo- 
dore 64,  run  the  following  program  after 
plugging  the  trackball  into  joystick  port  2. 

10  PRINT  CHRS(19);PEEK(56320)AND15; 
CHRS(20);CHR$(32);GOTO10 

After  running  either  program  with 

the  trackball,  you  may  find  it  interesting 
to  rerun  it  with  a  joystick  for  comparison. 
As  you'll  see,  the  ball  is  very  sensitive  and 
tends  to  return  rapidly  changing  values, 
whereas  a  joystick  returns  the  same  value 
as  long  as  you  push  it  in  a  particular 
direction.  Of  course,  in  either  case  the 
device  just  generates  numbers.  It's  your 
job  to  write  a  program  that  uses  those 
numbers  in  some  meaningful  way — to  an- 
imate a  figure,  draw  a  picture,  or  what- 
ever. You  can  learn  more  about  using 
joysticks  in  COMPUTEI's  Second  Book 
of  Atari  and  COMPUTEI's  First  Book  of 
Commodore  64. 

ML  Disk  Routine 

I  need  a  machine  language  routine  that 
opens,  writes,  and  properly  closes  a 
disk  file  on  a  Commodore  disk  drive. 

Rick  Elwell 

Since  we're  asked  this  type  of  question 
often,  here's  a  short  example  that  writes  a 
20-character  sequential  file  to  disk,  and 
works  with  any  Commodore  computer  and 
disk  drive  except  the  128  in  CP/M  mode. 
You'll  need  a  machine  language  assembler 
to  enter  this  program.  The  explanatory 
comments  after  the  semicolons  are,  of 
course,  optional: 


LDA 

#3 

;Set  Hie  number. 

TAY 

;9econdary  address 

LDX 

#8 

;and  device 
number. 

JSR 

$FFBA 

;call  SETLFS 
routine. 

LDA 

#10 

;Set  filename 
length. 

LDX 

#<NAME 

;low  byte  of 
filename 

LDY 

#>NAME 

;and  its  higli  byte. 

JSR 

$FFBD 

;call  SETNAM 
routine. 

JSR 

$FFCO 

;Call  OPEN 
routine. 

LDX 

#3 

;Set  file  number. 

JSR 

$FFC9 

;call  CHKOOT 
routine. 
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FALL  RELEASES 


Entertainment  and  information  from  COMPUTE!  Books  this  falll 

Tliese  brand-new,  top-of-the-line  bool<s  offer  you  the  latest  home 
and  business  applications  for  your  Apple,  Commodore,  and  IBM 
persona!  computers. 


100  Personal  Computer  Pro-ams  for 
Business  and  Professional  Use 

Paul  Garrison 

$19.95     ISBN  0-87455-017-3 

Each  of  these  100  short  programs  fulfills  one  specific  need  and 
runs  on  the  IBM  PC,  PC  XT,  PCjr,  and  all  Apple  II  computers. 
Covering  such  topics  as  inventory,  loan  analysis,  accounts  pay- 
able, name  and  address  lists,  advertising  cost  analysis,  invoice 
printing,  and  many  other  business  and  persona!  applications, 
these  programs  have  dozens  of  uses  in  the  home  and  at  work. 

A  disk  is  available  which  includes  the  programs  in  the 
book. 

Using  Your  Macintosh:  Beginning  Microsoft 
BASIC  and  Applications 

Richard  K.  Swadley  and  Joseph  B.  Wikert 
$16.93     ISBN  0-6745^021-1 

Learn  BASIC  gently.  This  comprehensive  book  explores  the 
Macintosh  and  teaches  Microsoft  BASIC  in  such  a  way  that 
even  the  most  reluctant  beginner  feels  at  ease.  Information 
about  the  revolutionary  MaarttaSff^fitsfft  its  desktop  environ- 
ment to  the  mouse,  wiH  get  you  started.  Latet^gfiters  clearly 
1a)tplaih  BASIC,  from  the  first  statement  to  a  fini^S  program. 

Examples,  including  several  complete  programs,  offer  •   

and  practical  applications  which  demonstrate  what  youcane* 
with  BASIC  on  tJie  Macintosh. 

COMPUTERS  First  Book  of  IBM 

$14.95     ISBN  0-87455-010-6 
Edited 

The  editors  of  COMPUTE!  Books  have  collected  all  the  best 
programs  from  COMPUTErs  PC  &  PC/r  and  COMPUTE!  maga- 
zines to  bring  outstanding  games,  utilities,  graphics,  and  applica- 
tions to  your  IBM  PC  or  PCjr  computer.  Ready  to  type  in  and 
use,  with  easy-to-follow  documentation,  these  30  programs  of- 
fer something  for  every  IBM  user.  From  telecommunications  tu- 
torials to  a  terminal  program  tor  the  PCjr,  you  can  use  your 
computer  to  access  hundretis  of  eledronic  bulletin  boards  and 
commercial  databases.  Applications  for  the  home  help  calculate 
IRAs,  energy  needs,  and  financial  plans.  Games,  in  both  ma- 
chine language  and  BASIC,  let  you  bop  spiders,  play  comput- 
erized chess,  and  bowl  a  300  game.  Programming  utilities 
examine  disks,  sort  through  hundreds  of  items  in  secorkJs,  and 
assist  in  creating  super  disk  directories. 

Tutorials  demonstrate  everything  from  3-D  graphics  cre- 
ation to  relational  operations.  Graphics,  an  inipressive  featitrePtef 
both  the  PC  and  PCjr,  can  be  fully  utilized  with  a  drawing  pro- 
gram and  a  shape  editor.  You  can  even  make  minimovies  on 
your  comoute^lhroueh  animation  of  shapes.  Typing  these  pro- 
grams inl^^Hbince  a  proofreader  program  is  included  which 
makes  it  aWHSmpossible  to  enter  errors. 

A  disk  is^Milable  which  includes  the  programs  In  the 


Pick  out  the  books  you  need 
^^  and  call  us  today!  _ 


COMPUTEI's  Personal  Accounting  Manager 
for  the  Commodore  64 

Roland  Frechette 
$12.95     ISBN  0-87455-014-9 

Easy  to  use,  the  Personal  Accounting  Manager  (PAM)  is  a  com- 
plete small-business/home  accounting  system  that  satisfies  every 
accounting  need.  Thirteen  support  routines,  from  income  and 
expenses  to  property  and  investments,  are  managed  by  the 
menu-drfven  PAM.  Personalizing  PAM  is  simple.  PAM  cal- 
culates, projects,  plans,  and  prints  reports  on  financial  status 
based  on  the  data  entered.  It's  the  perfect  financial  assistant  for 
anyone  who  wants  to  take  the  drudgery  out  of  keeping  track  of 
his  or  her  money.  Ready-to-type  listings  for  PAM  are  included. 
A  disk  is  available  which  includes  the  programs  in  the  book. 

Macldeas 

J.  Richard  McLaughlin 
$14.95     ISBN  0-87455-015-7 

This  idea-packed  guide  includes  more  than  100  specific  wa>^  to 
apply  the  Macintosh's  powerful  graphics  capabilities.  Readers 
will  learn  how  to  use  MacWrite  and  MacPaint  to  create  certifi- 
cates, maps,  newsletters,  charts,  flyers,  and.much  more. 
Macldeas  shows  how  to  enhance  personal  gifts  and  Correspon- 
dence including  personalized  postcards,  holiday  greetings,  and 
letterhead  creation.  Information  and  examples  on  using  the 
newest  Macintosh  technology — digitizers — demonstrate  how 
dazzling  graphics  can  be  created  from  photographs,  portraits, 
even  videotape.  Dozens  of  illustrations  take  the  reader  from  an 
idea  to  the  finished  product. 

Apple  II  Applications:  40  Pro-ams  for  Your 
Apple 

Brian  and  Christopher  Flynn 
$14.95     ISBN  0-87455-016-5 

Forty  educational  and  strategy  games,  business  and  science 
applications,  and  home  and  personal  organtzationai  tools — all 
ready  to  type  in  and  use  on  any  Apple  !l-series  computer.  And 
since  all  programs  are  written  entirely  in  BASIC,  Apple  II 
Applications  also  serves  as  an  excellent  example  of  gocxj 
programming  techniques  w^ich  can  be  studied.  AH  programs 
run  under  both  ProDOS  and  DOS  3.3, 

A  disk  is  available  which  includes  the  programs  in  the 
book. 


For  more  information  on  these  or  any  best-seliing  titles  from  COMPUTEJ  Boolcs, 
call  toil-free  800-334-0868  (in  NO  919-275-9809). 


COMPUTEr  Publicatior^Jnc.® 

One  pf  Itw  ABC  PiisJishing  Compontei  ^^^ 

37A  W  W&nocrvef  Avefme,  Swte  200.  Greensl>of£j.  HO  27408,  91 9-276^5809. 


COfvlPUTE!  books  are  available  in  the  U.K,.  Europe,  the  MidOie 
East,  and  Africa  from  i^oll  Saunders,  Ud.,  1  St.  Anne's  Road, 
Easfboume.  EasI  Sussex  BN2t  3UN,  England. 


LDX  #0 

WRITE    LDA  CHARS,X 

CMP  #25S 

BEQ  EXIT 

JSR  $FFD2 

INX 

JMF  WRITE 

EXIT        LDA  #3 

JSR  $FFC3 

JSR  SFFCC 


;X  is  a  counter. 

;Get  a  byte, 

;Iook  for  end 

marker, 

;quit  when  found. 

;Call  CHROUT 

routine, 

;buinp  counter, 

;write  entire  text. 

;Set  file  number, 

;call  CLOSE 

routine. 

;Call  CLRCHN 

routine. 


RTS 
NAME     .ASC  "0:FILE,S,W" 
CHARS  .ASC  "THIS  IS  A  TEST  FILE." 

.BYT  255 

Though  there  are  other  ways  to  get 
the  job  done,  it's  usually  simplest  and 
most  reliable  to  use  the  computer's  built- 
in  routines.  The  SETLFS  routine  ($FFBA) 
sets  the  logical  file  number,  device  num- 
ber, and  secondary  address,  and  SETNAM 
($FFBD)  sets  the  filename.  The  filename 
prefix  0:  designates  drive  0  and  the  suffix 
,S,W  designates  a  sequential  file  opened 
for  writing.  Different  suffixes  are  used  for 
other  operations— for  instance,  the  suffix 
,S,R  would  prepare  the  program  to  read 
this  file. 

After  OPEN  ($FFCO)  opens  the  file, 
CHKOUT  ($FFC9)  sets  it  for  output  (writ- 
ing). CHKIN  ($FFC6)  would  be  used  here 
if  you  wanted  to  set  the  file  for  input 
(reading).  The  file  is  written  one  byte  at  a 
time  with  CHROUT  (SFFDZ).  Use  CHRIN 
($FFCF)  or  GETIN  ($FFE4)  to  input  bytes 
when  reading  a  file.  After  the  write  is 
complete,  CLOSE  ($FFC3)  closes  the  file 
and  CLRCHN ($FFCC)  restores  the  system 
to  normal,  reenabling  keyboard  input  and 
screen  output.  You  should  always  CLOSE 
every  disk  file  individually.  Don't  try  to 
use  ClALL  ($FFE7)  as  a  shortcut:  It  may 
create  a  poison  (unclosed)  file  on  the  disk. 


To  receive 

additional 

information  from 

advertisers  in 

this  issue,  use 

the  handy  reader 

service  cards  in 

the  back  of 
the  magazine. 


FOR  THE 

AATARr 

CENTER  NEAREST  YOU 

PLEASE  CALL  OUR 

SALES  OFFICE  IN 

YOUR  AREA 


New  England 

Bellavance,  Fassler,  larrobino.  Inc. 

Needham,  Maine 

617.i49-39l0 

Upstate  New  York 

Seeber  Sales  Corp. 

Latham.  New  York 

518-785-4523 

Metro  New  York,  North  New  Jersey 

The  Spieler-Weiss  Group,  Ltd. 

Spring  Valley,  New  York 

914-352-2502 

South  New  Jersey, 
East  Pennsylvania,  Delaware 

R.  K.  Markeiing 

Havertown.  Pennsylvania 

215-446-6400 

Maryland,  Washington,  Virginia 

Alexander  &  Samet 

Rockville,  Maryland 

30V251-9300 

South  Nevada,  Arizona, 
New  Mexico,  El  Paso 

Mountain  Micro  Markets 

Scottsdale.  Arizona 

602-998-4357 

Washington,  Oregon 

Barnsley-Weis  Associates 

Yakima,  Washington 

509-248-7250 

No.  California,  No.  Nevada 

New-West  Companies 

Mountain  View,  California 

415-940-6033 

Southern  California 

Tri  West  Marketing,  Inc. 

Culver  City,  California 

213-390-8591 


Tennessee,  Georgia,  Alabama, 
Mississippi,  No.  &  So.  Carolina 

John  Lee  Company,  Inc. 

Nashville,  Tennessee 

615-321-5012 

Florida 

Intratec  Technology  Rep.'s  Inc. 

Boca  Raton.  Florida 

305-393-1925 

W.  Pennsylvania,  W.  Virginia, 

Ohio,  Kentucky 

Incom  Marketing,  Inc. 

Columbus,  Ohio 

614-451-5146 

Minnesota,  North  Wisconsin, 
North  Dakota,  South  Dakota 

Continental  Merchandisers,  Inc. 

St.  Paul.  Minnesota 

612-645-6441 

South  Wisconsin,  North  Illinois, 
Michigan,  Indiana 

Hawthorn  Marketing,  Inc. 

Buffalo  Grove,  Illinois 

312-541-8846 

Missouri,  Kansas,  S.  Illinois, 
Nebraska,  Iowa 

Sound  Marketing  Associates 

St.  Louis,  Missouri 

314-644-2400 

Texas,  Oklahoma,  Arkansas, 
Louisiana,  Mississippi 

Miller  &  Associates 

Richardson.  Texas 

214-437-5733 

Utah,  Idaho,  Colorado 
Wyoming,  Montana,  Alaska 

Schreyer  Associates.  Inc. 

Salt  Lake  City,  Utah 

801-483-1331 


Hawaii 

SCS  Co,,  Inc, 

Honolulu,  Hawaii 

808-845-9937 


AATARI 

Power  Without  tKe  Price 
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AMERICA 


BUILT  IT  FOR  YOU 

THE  ATARI  520ST 


"We  promised. 
We  delivered. 
Witii  pride, 
determination, 
aod  good  old 
ATARI  know  how, 
Sam  Tramiel, 
President^ 
ATARI  CORP. 


No  Other  computer  we  know  of 
has  been  awaited  with  such  antici- 
pation, has  received  so  much 
national  and  trade  press,  and  has 
been  so  unanimously  acclaimed  — 
as  the  remarkable  520ST. 

And  for  good  reason.  Its  develop- 
ment represents  a  bold,  new  stan- 
dard in  personal  computing  power. 
The  520ST  simply  obsoletes  all  current  personal 
systems  —  even  those  costing  thousands  of  dollars 
more.  Beneath  its  full  stroke 
94-key  keyboard  is  an  operating 
environment  so  intelligent  that 
it  puts  you  in  command  almost 

at  once.  It's  that  easy. 

Graphic  symbols  quickly 
'  identify  available  functions. 

Menus  appear  just  by  aiming 
the  mouse.  Point  toa  specific  operation, 
click  the  mouse  and  instantly  you  are 
able  to  develop  full  color  charts,  recall 
files  from  within  folders,  and  so  much 
more. 

And  when  you  combine  524,288 
bytes  of  RAM  with  ATARI'S  custom 
circuits  and  the  horsepower  of  a  68000 
microprocessor,  you  own  a  powerful 
computer  that  delivers  crisp,  high  re- 
solution images  with  Incredible  speed. 


With  a  monochrome  monitor 

your  520ST  displays  640  x  400 

pixels  of  extremely  high  resolu- 
tion clarity.  Select  a  color  monitor 

and  you  are  able  to  create  beautiful 

graphs  and  diagrams  from  a  pal- 
ette of  51 2  vivid  colors. 

Power  to  grow.  An  array  of 

expansion  ports  allow  you  to  easily  customize  your 

520ST.  There  are  standard  serial  and  parallel  interface 

ports  for  connecting  printers  and 

telecommunications  equipment, 

MIDI  connectors  to  interface  with 

music  synthesizers  and  keyboards, 

and  3.5  inch  floppy  disk,  cartridge 

and  joystick  ports.  There  is  also  a 

hard  disk  port  with  the  lightning 

communications  speed  of  1.33 

Megabytes  per  second.  ATARI  520ST  systems  are  avail- 
able now.  When  it  comes  to 
state-of-the-art  technology 
...don't  settle  for  less.  And 
when  it  comes  to  price 
...don't  pay  a  penny  more. 
For  the  dealer  nearest  you  call 

408^45-2367. 
Or  write  to: 
ATARI  Corp. 
Customer  Service 
1196Borregas  Ave. 
Sunnyvale,  CA  94086 
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A  Hands-On  Report 


Tom  R.  HalfhilL  Editor 


''^ 


"We  aren't  selling  home  computers.  We  aren't  selling 
business  computers.  We're  selling  personal  computers. 
People  can  use  them  for  whatever  they  want "  With  those 
words,  Jack  Tramiel  launched  the  ST  series  and  a  new  he- 
ginning  for  Atari.  Here's  a  close  look  at  the  first  computer 
in  the  ST  series  and  the  most  powerful  Atari  ever. 


The  old  stereotypes  about  home 
computers  are  being  challenged. 
There's  a  new  generation  of  per- 
sonal computers  emerging  that 
combines  massive  memory,  high- 
speed processing,  fast  floppy  disk 
drives,  hard  disk  interfaces,  consid- 
erable expansion  potential,  stun- 
ning graphics,  and  sophisticated 
sound.  These  computers  are  power- 
ful enough  to  run  state-of-the-art 
business  software  and  versatile 
enough  to  excel  at  running  enter- 
tainment and  educational  programs. 
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The  Atari  520ST  was  the  first 
of  this  new  breed.  Announced  at 
the  Winter  Consumer  Electronics 
Show  last  January,  it  is  now  becom- 
ing widely  available.  Here  are  the 
standard  features: 

•  512K  of  Random  Access 
Memory  (RAM),  half  a  megabyte. 

•  Motorola  68000  microproces- 
sor. This  16/32-bit  chip  is  clocked 
at  8  megahertz  and  can  directly  ad- 
dress up  to  16  megabytes  of  memo- 
ry without  bank-switching.  It's  the 


same  central  prccessing  unit  found 
in  the  Apple  Macintosh  and  Amiga 
from  Commodore. 

•  One  of  the  fastest  floppy  disk 
drive  interfaces  in  personal  com- 
puting. Although  the  interface  bus 
is  serial  not  parallel,  it  transfers 
data  at  a  megabit  per  second,  faster 
than  some  hard  disks.  The  basic 
520ST  system  comes  with  one  ex- 
ternal drive  that  stores  400K  (unfor- 
matted) on  a  single  side  of  a 
3y2-inch  microfloppy  disk.  Double- 
sided  drives  which  store  800K  per 
disk  have  also  been  announced. 

•  One  of  the  fastest  hard  disk 
interfaces  in  personal  computing.  It 
transfers  data  at  1.33  megabytes  per 
second,  more  than  eight  times  fast- 
er than  the  floppy  interface.  Al- 
though hard  disks  aren't  yet 
available  for  the  ST,  Atari  plans  to 
introduce   a   10-   to    15-megabyte 


drive  by  early  1986,  possibly  for  as 
low  as  S399.  This  price  is  feasible 
because  the  hard  disk  controller  is 
already  built  into  the  computer. 
The  hard  disk  interface  can  also  be 
used  for  memory  expansion  or  a 
CD-ROM  (Compact  Disc-Read 
Only  Memory).  Atari  has  shown  a 
prototype  CD-ROM  that  stores  up 
to  550  megabytes  of  data  on  a  sin- 
gle compact  disc.  (See  "Monster 
Memory,"  August  1985.) 

•  Built-in  Centronics-standard 
parallel  port  and  R5-232  serial  port 
for  printers,  modems,  and  other 
peripherals.  These  ports  are  com- 
patible with  IBM  cables  for  printers 
and  modems, 

•  Built-in  Musical  Instrument 
Digital  Interface  (MIDI)  for  attach- 
ing keyboard  synthesizers,  se- 
quencers, drum  boxes,  and  other 
electronic  musical  devices.  Because 
the  MIDI  ports  transfer  data  at  a 
very  high  speed  (31.25  kilobaud), 
they've  also  been  considered  for 
such  future  applications  as  ex- 
tremely inexpensive  local  area  net- 
works (LANs). 

•  A  slot  for  cartridges  contain- 
ing up  to  128K  of  Read  Only  Mem- 
ory (ROM). 

•  Intelligent  video  output  port 
that  recognizes  whether  a  color  or 
monochrome  monitor  is  plugged 
into  the  computer  and  allows  the 
operating  system  to  adjust  itself  ac- 
cordingly. This  port  also  has  pins 
for  audio  input/output, 

•  High-resolution  monochrome 
monitor.  With  a  screen  refresh  rate 
of  70  hertz — about  16  percent  fast- 
er than  normal  monitors  and  TVs — 
this  monitor  is  capable  of  unusually 
sharp  displays.  An  analog  RGB 
(red-green-blue)  color  monitor  also 
is  available. 

•  Screen  modes  with  high  reso- 
lution (640  X  400  pixels,  mono- 
chrome), medium  resolution  (640 
X  200,  four  onscreen  colors),  and 
low  resolution  (320  X  200,  16  on- 
screen colors). 

•  Palette  of  512  possible  colors. 
Any  of  the  four  colors  in  medium 
resolution  or  16  colors  in  high  reso- 
lution can  be  selected  from  this 
palette. 

•  Three-channel  General  In- 
struments sound  chip,  the  same  as 
found  in  the  Texas  Instruments  TI- 
99/4A,  IBM  PCjr,  and  MSX- 
standard   computers.   Envelope 


registers  allow  the  chip  to  simulate 
various  types  of  waveforms. 

•  A  disk-based  operating  sys- 
tem called  TOS  (Tramiel  Operating 
System)  which  combines  Digital 
Research's  CP/M-68K  and  GEM 
(Graphics  Environment  Manager). 
CP/M-68K  is  the  68000  version  of 
the  popular  Z80-based  operating 
system,  CP/M  (Control  Program/ 
Microcomputers),  similar  to  the 
MS-DOS  used  on  the  IBM  PC  and 
compatibles.  CP/M-68K  is  vastly 
expanded,  however,  with  provi- 
sions to  support  up  to  1 6  disk  drives 
with  512  megabytes  per  drive  and 
32  megabytes  per  file.  To  make  this 
operating  system  easier  to  use,  it  is 
linked  on  the  520ST  with  GEM,  a 
Macintosh-like  user  interface  with 
icons,  windows,  and  drop-down 
menus.  GEM  can  be  manipulated 
from  the  keyboard  or  with  a  mouse 
controller  that  comes  with  the 
520ST.  The  two-button  mouse 
plugs  into  one  of  the  two  controller 
ports  built  into  the  computer. 


Turtle  graphics  in  logo:  This  geo- 
metric figure  was  created  in  the 
Atari  520ST's  low-resolution  mode 
(320  X  200  pixels,  16  colors). 

•  Digital  Research  Logo  and 
Atari  BASIC  programming  lan- 
guages on  disk.  (At  this  writing, 
BASIC  wasn't  finished,  and  the 
520ST  was  being  shipped  with 
Logo  only.  Atari  has  said  that 
BASIC  will  be  added  to  the  package 
when  it's  done  and  offered  as  an 
upgrade  to  early  ST  buyers  as  well.) 

•  An  84-key  keyboard  with  cur- 
sor keypad,  numeric  keypad,  plus 
ten  special  function  keys. 

The  price  for  the  complete  sys- 
tem (520ST,  disk  drive,  mono- 
chrome monitor,  mouse,  and 
system  software)  is  $799.  A  520ST 


system   with  RGB   monitor  costs 
$999. 

If  you've  never  used  a  Macintosh, 
working  with  the  Atari  520ST  for 
the  first  time  will  be  an  unfamiliar 
experience.  When  you  switch  on 
most  personal  computers,  you  find 
yourself  either  in  BASIC  or  some 
type  of  disk  operating  system 
(DOS).  But  the  520ST  doesn't  wake 
up  with  a  READY  prompt,  com- 
mand line,  or  DOS  menu.  Instead, 
the  first  thing  you  see  is  the  GEM 
desktop. 

Icons  along  the  edges  of  the 
desktop  screen  show  a  trash  can 
and  file  drawers.  The  drawers  rep- 
resent floppy  disk  drives  and  hard 
disks,  depending  on  your  system 
configuration.  Menu  titles  appear 
across  the  top  of  the  screen.  Float- 
ing above  the  desktop  is  an  arrow 
that  you  can  move  by  rolling  the 
mouse  or  by  pressing  certain  keys. 
It  represents  an  extension  of  your 
hand  on  the  screen. 

To  view  a  menu,  you  move  the 
pointer  to  the  desired  title.  Instant- 
ly, the  menu  drops  down  over  the 
screen.  (The  520ST's  drop-down 
menus  are  summoned  slightly  dif- 
ferently than  the  Macintosh's  pull- 
down menus:  You  don't  have  to 
click  and  hold  the  mouse  button.) 
As  you  move  the  pointer  up  and 
down  the  menu,  it  highlights  vari- 
ous options.  Some  options  may  be 
invalid  for  a  particular  operation,  so 
they  appear  in  dim  print  and  cannot 
be  highlighted.  To  select  an  option, 
you  simply  highlight  it  and  click  the 
left  button  on  the  mouse. 

To  call  a  disk  directory,  you 
move  the  pointer  atop  the  appropri- 
ate file  drawer  icon  and  do  what's 
called  a  double-click — pressing  the 
mouse  button  twice  in  rapid  succes- 
sion. The  disk  drive  hums,  and  a 
window  appears  on  the  desktop. 
Various  types  of  icons  inside  the 
window  denote  data  files,  execut- 
able program  files,  and  subdirector- 
ies on  the  disk.  If  you  prefer  a  more 
conventional  disk  directory,  you 
can  drop  down  the  View  menu  and 
select  View  As  Text.  The  file  icons 
change  into  a  list  of  filenames 
which  includes  such  information  as 
file  lengths  in  bytes  and  the  dates 
on  which  the  files  were  last  updat- 
ed. Other  options  on  the  View 
menu  let  you  sort  the  directory  by 
filename  (alphabetically),  file  type, 
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This  low-res  picture  was  created 
with  Dr  Doodle,  a  simple  drawing 
program  writte?i  by  Digital  Research 
and  included  on  an  ST  demo  disk. 


In  high  resolution  (640  X  iOO 
pixels,  monochrome),  GEM  closely 
resembles  the  Macintosh  desktop. 


Error  messages  on  the  520ST  are 
usually  more  helpful  than  the  cryp- 
tic error  codes  of  days  past. 

size,  or  date. 

If  you're  working  with  a  two- 
drive  system,  you  can  call  the  direc- 
tory for  drive  B  by  double-clicking 
on  its  icon.  When  this  window  ap- 
pears, it  overlaps  the  window  for 
drive  A.  But  the  drive  A  window 
isn't  erased;  by  pointing  to  it  and 
clicking  the  mouse  button  once,  it 
moves  atop  the  drive  B  window.  A 
similar  click  on  the  drive  B  window 
brings  it  to  the  fore.  You  can  flip 
back  and  forth  between  several 
windows  in  this  manner,  like  shuf- 
fling papers  on  a  real  desktop.  Op- 
tions selected  from  menus,  such  as 
View  As  Text,  affect  the  window 
which  is  currently  on  top  of  the 
pile, 
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All  other  functions  in  the  GEM 
desktop  work  in  similar 
ways:  You  point  to  a  menu 
option  or  icon,  then  click  the  mouse 
button  once  or  twice. 

For  instance,  to  run  a  program, 
you  point  to  its  icon  or  filename  in 
the  disk  directory  window  and 
double-click.  The  desktop  disap- 
pears and  the  program  runs.  When 
you  exit  the  program,  the  desktop 
reappears. 

Some  operations,  such  as  de- 
leting a  file,  require  a  mouse  ma- 
neuver known  as  dragging.  First 
you  select  the  icon — in  this  case, 
the  file  you  want  to  delete — by 
pointing  to  it  with  the  mouse  and 
then  clicking  the  mouse  button. 
While  still  holding  down  the  but- 
ton, you  can  roll  the  mouse  to  drag 
an  outline  of  the  file  icon  along  with 
the  pointer.  To  delete  the  file,  you 
would  drag  it  to  the  trash  can  icon 
and  release  the  mouse  button.  A 
window  appears  and  asks  "Are  you 
sure?",  warning  that  the  file  will  be 
erased  if  you  click  on  a  marker  la- 
beled "OK."  If  you  don't  want  to 
delete  the  file,  you  can  click  on  a 
marker  labeled  "Cancel."  The  first 
choice  irretrievably  erases  the  se- 
lected file  off  the  disk;  the  second 
choice  restores  everything  to  nor- 
mal. (Unlike  the  Macintosh,  you 
can't  retrieve  files  from  the  trash 
can.  As  the  5205T  manual  points 
out,  the  520ST  trash  can  is  more 
like  an  incinerator.) 

This  dragging  technique  is 
used  tor  other  operations  as  well. 
You  can  copy  a  file  from  one  disk  to 
another  by  dragging  the  file  icon 
from  the  source  disk's  directory 
window  to  the  destination  disk's 
window;  you  can  copy  the  contents 
of  an  entire  disk  by  dragging  its  file 
cabinet  icon  atop  another  disk's 
icon;  and  you  can  organize  files  into 
subdirectories  by  dragging  their 
icons  into  a  folder  icon. 

You  can  also  manipulate  win- 
dows as  easily  as  icons.  The  "ac- 
tive" window — that  is,  the  one  on 
top  of  the  pile  if  several  are  dis- 
played— has  various  control  bars 
and  squares  along  its  edges.  Point- 
ing to  the  square  in  the  upper-right 
corner  and  clicking  the  mouse  but- 
ton expands  the  active  window  to 
full-screen  size.  Clicking  this  corner 
again  restores  it  as  a  window.  Drag- 
I  ging  the  lower-right  corner  lets  you 


adjust  a  window's  size,  making  it 
larger  or  smaller.  Dragging  the  top 
bar  lets  you  move  a  window  any- 
where on  the  screen.  Clicking  on 
the  small  arrows  displayed  along 
the  bottom  and  right  bars  will  scroll 
the  material  displayed  in  the  win- 
dow, assuming  some  of  it  is  hidden 
due  to  the  window's  size.  And 
clicking  on  the  upper-left  corner  re- 
moves the  active  window  from  the 
screen  ("closes"  the  window). 

One  unusual  feature  of  the 
520ST  is  its  intelligent 
monitor  interface.  When 
you  boot  up,  the  operating  system 
checks  whether  a  monochrome  or 
color  monitor  is  attached  to  the 
computer  and  adjusts  itself  for  one 
of  three  possible  screen  resolutions. 
With  the  monochrome  moni- 
tor, the  operating  system  automati- 
cally configures  the  GEM  desktop 
for  high  resolution — 640  X  400 
pixels,  black  and  white.  The  display 
is  extremely  sharp  and  stable  be- 
cause of  the  monitor's  70  hertz  re- 
fresh rate,  which  means  it  redraws 
the  screen  image  70  times  per  sec- 
ond rather  than  60  times  as  on  stan- 
dard monitors  and  TVs.  (This  is 
possible  because  the  monitor  uses 
its  own  70  hertz  oscillator  instead  of 
synchronizing  with  the  60  hertz 
power  line.)  Furthermore,  the  dis- 
play is  paper-white,  not  blue-white, 
easier  on  the  eyes.  When  the  mono- 
chrome monitor  is  hooked  up,  the 
operating  system  won't  let  you  en- 
ter the  medium-  or  low-resolution 
modes,  which  have  color. 

If  the  520ST  is  booted  up  when 
plugged  into  its  RGB  monitor,  it 
defaults  to  medium  resolution — 
640  X  200  with  four  simultaneous 
colors.  Because  this  screen  has  the 
same  horizontal  resolution  as  the 
monochrome  mode  but  only  half 
the  vertical  resolution,  the  aspect 
ratio  is  slightly  distorted.  Icons  ap- 
pear tall  and  skinny,  and  characters 
are  narrower. 

The  low-resolution  mode — 
320  X  200  with  16  simultaneous 
colors — also  requires  the  RGB 
monitor.  (The  RF  modulator  includ- 
ed in  preproduction  520STs  has 
been  eliminated  from  production 
models,  so  it  can't  be  attached  to 
ordinary  TVs.  There's  also  no  direct 
output  for  standard  composite 
monitors,  although  one  could  prob- 
ably be  rigged  from  the  RGB  pins.) 


Superstars  aren'l  just  the  tjest  In  their 
ffelds.  They're  the  best,  ywr  ifter  ywr.  In 
the  wkle  worid  of  sports  simulations,  SSI's 
COI^PUTER  QUARTERBACK"  and 
COMPUTER  BASEBALL"  stand  out  as 
true  superstars.  To  date,  tens  of  ttiousands 
of  enthusiastic  fans  and  dozens  of  maga- 
zine reviewers  alike  tiave  cheefed  ttieir 
superb  display  of  realism  and  exdtemenl. 
By  consistently  outplayirtg  tJie  competi- 
tion, o(jr  games  stand  head  and  shoulders 
above  ttie  crowd. 

If  you're  scouting  for  ttie  best  football 
and  baseball  strategy  games  around,  take 


a  good  look  at  ours  —  the  ones  with  the 
proven  perfomance.  You'tl  know  these  are 
the  superstars  you  want  to  play  on  your 
computer.  Sign  them  up  at  your  local 
computer/software  or  game  store  today! 

If  there  are  no  convenient  stores  near 
you,  VISA  &  M/C  holders  can  order  these 
$39.95  games  direct  by  calling  BDO-227- 
1617.  x335  itcll  fret).  In  Callfomla,  800- 
772-3545,  x335. 

Please  specify  computer  format  and 
add  $2.00  for  shipping  and  handling. 

To  order  by  mail,  send  your  check  to: 


Strategic  Simulations,  Inc,  883  Stierlin 
Road,  A-200,  li^ountaln  View,  CA  94043. 
(California  residents,  add  7%  sales  tax.) 
All  our  games  carry  a  "M-day  satisfaction 
or  your  money  back"  guarantee. 
WHITE  FOR  A  FREE  COLOR  CATALOG  OF 
ALL  OOn  GAMES  TODAY. 

Ctmpuler  Ouirterback  is  on  diskette  lor 
48K  APPLE  IP  series,  ATARI*  home 
computers,  and  the  COMMODORE  64™. 
Ilonpuler  Baseball  Is  on  diskette  for 
APPLE,  ATARI,  C-64  and  IBM  PC*  and 
PCjr^ 


^mv 


APPLE.  ATARI.  COMMODORE  64  and  IBM  PC/PCir 
x:  Iradonarlis  of  Apple  Compuler.  Inc.  Alari,  Int, 
ConmxK.e  Eleclronics,  Ltd,  and  liiternallanal 
Business  'iacNnes  Cwp,  lesptcirvely. 
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In  low  res,  the  GEM  desktop  has  a 
iO'Column  screen.  The  Control 
Panel  is  a  pop-up  menu  that  lets 
you  adjust  various  system  functions. 
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In  medium  resolution  (640  X  200 
pixels,  four  colors),  the  GEM  desktop 
has  an  80-column  screen.  Note  the 
two  disk  directory  windows. 


The  520ST  is  capable  of  displaying 
numerous  type  styles,  as  seen  on 
this  hi-res  Logo  screen. 

To  enter  the  low-res  mode,  you 
boot  up  in  medium-res,  then  drop 
down  the  Options  menu  and  select 
Set  Preferences.  A  small  window 
appears  with  markers  for  low-res, 
medium-res,  and  hi-res  (the  hi-res 
marker  is  dimmed  to  indicate  it's 
not  available  with  this  configura- 
tion). To  change  modes,  you  click 
the  mouse  button  while  pointing  to 
the  appropriate  marker. 

If  you  want  your  520ST  to 
"wake  up"  in  low-res  instead  of 
medium-res,  you  can  drop  down 
the  Options  menu  and  select  Save 
Desktop.  This  selection  saves  all 
adjustments  you've  made  to  GEM 


onto  the  operating  system  boot 
disk.  Other  preferences  can  be 
saved  this  way,  too.  By  dropping 
down  various  menus,  you  can  spec- 
ify whether  warning  windows 
should  appear  when  copying  or  de- 
leting files;  turn  the  keyboard  click 
and  error  beeps  on  or  off;  adjust  the 
keyboard's  auto-repeat  delay  and 
repeat  rate;  set  the  mouse  button's 
response  speed  for  double-clicking; 
choose  the  desktop's  foreground 
and  background  screen  colors  from 
the  512  available  hues;  set  the  real- 
time clock's  time  and  date,  which  is 
automatically  stamped  on  disk  di- 
rectories whenever  you  save  a  file; 
and  configure  the  RS-232  and  par- 
allel ports  for  certain  peripherals. 
The  520ST  doesn't  have  sprites 
or  player/missile  graphics,  but  ani- 
mation is  possible  in  any  of  its 
screen  modes  by  a  technique  called 
bit-block  transfer.  Like  sprite  graph- 
ics, it  allows  you  to  move  objects 
around  the  screen  without  erasing 
the  background.  The  mouse  pointer 
and  the  bumblebee  icon  that  ap- 
pears when  the  disk  drive  is  busy 
are  examples  of  bit-block  anima- 
tion. Unfortunately,  these  capabili- 
ties are  not  supported  in  Logo,  the 
only  language  shipped  with  the 
520ST  at  launch.  The  Logo  is  actu- 
ally a  translation  of  Digital  Re- 
search's Logo  for  the  IBM  PC,  and  it 
has  no  commands  for  animation  or 
sound.  Reportedly,  the  BASIC  be- 
ing prepared  for  the  520ST  is  a 
translation  of  Digital  Research's 
BASIC  for  the  PC. 

When  the  520ST  made  its 
first  appearance  at  the 
Winter  CES,  it  was  hard 
to  believe  that  anyone  could  design 
a  system  like  the  520ST  and  throw 
together  a  prototype  in  only  about 
six  months — the  time  that  had 
elapsed  since  ex-Commodore  Pres- 
ident Jack  Tramiel  had  acquired 
Atari  from  its  parent  company, 
Warner  Communications. 

Forced  to  trim  down  from  sev- 
eral thousand  employees  to  several 
hundred.  Atari  accelerated  devel- 
opment on  the  520ST  by  taking 
advantage  of  some  ready-made 
parts.  The  520ST  came  along  just  in 
time  for  Digital  Research's  CP/M- 
68K  and  GEM.  This  is  important  in 
understanding  the  underlying 
structure  of  the  520ST,  which  has 
been  nicknamed  the  "Jackintosh." 


Although  the  Atari's  desktop 
screens  can  easily  be  mistaken  for 
the  Macintosh's,  the  520ST  is  actu- 
ally quite  different  from  the  Mac. 
True,  GEM  has  all  the  icons,  win- 
dows, menus,  and  other  Macintosh 
screen  graphics.  But  GEM  is  really 
just  a  shell — a  layer  between  the 
user  and  the  real  operating  system, 
CP/M-68K.  In  fact,  it's  possible  to 
leave  GEM  and  enter  this  lower 
level.  All  the  fancy  graphics  can  be 
made  to  disappear  and  you  see  a 
screen  prompt,  A>.  This  prompt  is 
familiar  to  users  of  CP/M  and  MS- 
DOS/PC-DOS  (a  descendant  of 
CP/M).  You  can  enter  commands 
such  as  DIR  to  call  a  disk  directory 
or  TYPE  to  display  a  file.  Like 
CP/M  and  PC-DOS,  CP/M-68K 
allows  programmers  to  perform 
various  system  functions  by  calling 
routines  in  the  Basic  Input/Output 
System,  or  BIOS.  Digital  Research 
even  says  that  CP/M  file  structures 
are  upwardly  compatible  with 
CP/M-68K. 

GEM,  too,  is  a  module  that  has 
something  in  common  with  other 
systems.  Digital  Research  sells  a 
version  of  GEM  for  the  IBM  PC  and 
compatibles,  and  publishes  guide- 
lines for  writing  application  pro- 
grams to  work  with  GEM. 

All  this  doesn't  mean  that  the 
520ST  can  run  CP/M  or  PC-DOS 
programs,  of  course — the  machine 
languages  are  completely  incom- 
patible. But  it  does  mean  that  pro- 
grams written  in  compiled 
languages  such  as  C  can  be  adapted 
for  these  various  systems  without 
complete  rewriting.  If  software 
companies  take  advantage  of  this,  it 
could  significantly  boost  the 
amount  of  software  available  for 
the  520ST. 

Another  consequence  of  the 
520ST's  shell-like  operating  system 
structure  is  that  the  machine  has 
not  been  designed  around  its  user 
interface.  The  computer  is  function- 
al without  the  mouse,  and  the  key- 
board includes  such  traditional 
features  as  cursor  keys. 

Combining  ease  of  use  with 
real  power,  speed,  and  the  potential 
for  future  expansion,  the  Atari 
520ST  is  an  important  addition  to 
personal  computing.  It  lends  itself 
to  users  who  prefer  to  buy  their 
software  off  the  shelf  as  well  as  to 
programmers — a  versatile  repre- 
sentative of  the  new  generation,  q 
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COMPUTE!  Books  Announces 
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with  more  than  70  never- 
before-pubiished  articles 
and  programs  for  the 
Commodore  ViC-20. 

Included  in  this  glanf  collection  ore  ove?  30 
games,  plus  utilities,  applications,  tutorials, 
and  mucti  more,  most  of  wtiioh  will  mn  on  an 
unexpanded  VIC.  COMPUTEl's  V/C-20  CoJtec- 
tlon  contains  something  tof  every  VIC-20  user. 
Even  if  you  use  just  a  fraction  of  the  programs 
inside,  this  boolt  will  prove  extremely  voluabie. 
Typing  in  the  programs  Is  made  easy  with  "The 
Automatic  Proofreader,"  an  error-ctiecklrig 
program  thot  tells  you  right  away  If  you've 
mode  an  error. 

Edited.  $12.95.  ISBN  0-87455-007-6 

There's  also  a  disk  available  which  Includes  all 
the  exciting,  challenging  programs  from  the 
book  ready  to  run  on  your  VlC-20.  COMPUTifs 
VIC-20  Collection  Disk  saves  you  typing  time 
and  prevents  many  typing  errors.  It's  tost, 
convenient,  and  Inexperwive.  You  con  order 
the  0/s*t  from  COMPUTEI  Books  for  only  $12.95. 
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COLLECTION 


A  giant  assortment  of  over  70 

never-before-putjlished  articles  and 

programs  for  ttie  VIC-20.  Action  games, 

thinking  games,  utilities,  graphics, 

sound,  and  tutoriais. 


A  COUfftm  tceki  Puct^avo,-! 


PIsctte  send  me  . 


.copies  ol  COMPt/TETs  WC~20  Coliecnion.  (007)  oi 


$  12.95  eoch.  *(Add  S2 00  per  booii  in  US  and  suifoce  mal:  3$00 per  txx*  aimai  to 
shipprig  charges) 

Please  send  me copies  ol  COMPtmrs  VfC-20  CoHecHoft  Osk  at 

$12.95  eoctl.  '(Add  S2.00  per  dOk  shfipno  choQasO 

NC  residents  odd  4.5%  tax 

'Sh^splng  cfiorges 
All  orders  must  be  prepaid. 

D  Poyineril  enclosed  (check  or  money  order) 

D  CtKirge  D  Visa  a  MasterCard  D  American  Express 


Totol  payment  enclosed      $. 


Account  No. 

Sl^rfalure 

Nome  

Address 

City 


Exp.  Dote. 


(Raqukad) 


.State. 


.ap. 


All  payimnls  musi  be  In  U.S.  lunds  drovm  on  a  U.S.  bortk. 
Pt»o»  ollciw  4-4  w»«k»  tor  OttHvary. 


Look  for  COMPUTE! 
books  at  your  local 
book  or  computer  re- 
tatler,  or  moil  the  order 
form  to  COMPUTE! 
Books,  P.O.  Box  5058. 
Greensboro,  NC  27403. 
For  fastest  service,  coll 
toll  free  800-334-0868. 
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Amiga 

Goes 
I  BM-Compatible 


Tom  R.  Halfhill,  Editor 


Commodore  sprang  a  few  sur- 
prises when  it  officially  an- 
nounced the  Amiga  in  late 
full/.  For  one  thing,  there's  an  option 
to  make  the  Amiga  compatible  with 
most  programs  written  for  the  IBM 
PC — an  option  that  reqtures  no  addi- 
tional hardware. 


Commodore  has  revealed  the  miss- 
ing link. 

Its  new  Amiga  personal  com- 
puter already  is  reaping  praise  from 
industry  analysts  and  journalists  as 
the  most  innovative  machine  intro- 
duced in  years  (see  "The  Amiga:  An 
In-Depth  Review,"  COMPUTE!,  Sep- 
tember 1985).  However,  as  with  all 
new  computers  that  break  with  ex- 
isting technology,  it  could  take  a 
year  or  more  before  the  Amiga  ac- 
cumulates an  extensive  software 
library. 

But  Commodore  appears  to 
have  solved  that  problem  with  a 
single  stroke.  On  July  23,  when  it 
formally  unveiled  the  Amiga  to  a 
crowd  of  several  hundred  people  at 
a  gala  media  event  in  New  York's 
Lincoln  Center,  Commodore  an- 
nounced that  an  option  will  make 
the  Amiga  software-compatible 
with  the  popular  IBM  PC  and  its 
huge  base  of  commercial  programs. 
Although  this  had  been  rumored 
for  months,  the  method  of  achiev- 
ing this  compatibility  was  the  real 
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surprise — the  Amiga  will  emulate 
the  IBM  PC  entirely  in  software. 

In  other  words,  it  won't  be  nec- 
essary to  add  an  expansion  board 
containing  an  8088  and  support 
chips  to  emulate  the  IBM  PC.  In- 
stead, Amiga  users  will  simply  load 
an  emulation  program  that  replaces 
the  Amiga's  proprietary  operating 
system  with  PC-DOS  to  make  the 
Amiga  act  like  an  IBM.  This  was 
demonstrated  in  New  York  when 
an  engineer  loaded  the  PC  emula- 
tor from  a  3 '/2-inch  disk,  then  boot- 
ed PC-DOS  from  a  standard 
5 'A -inch  IBM  disk  on  an  external 
drive  (the  SVi-inch  drive  is  option- 
al). The  Amiga's  graphics-oriented 
operating  system  disappeared,  and 
the  screen  displayed  the  usual  PC- 
DOS  startup  message: 

The  IBM  Personal  Computer  DOS 
Version  2.10  (C)Copyright  IBM  Corp  1981, 

1982,  1983 
A> 

After  inserting  another  S'A- 
inch  disk  and  typing  "lotus"  at  the 
DOS  prompt,  the  engineer  demon- 
strated a  Lotus  1-2-3  spreadsheet. 
The  Amiga  screen  even  looked  like 
an  IBM  monochrome  screen. 


The  technical  feat  of  emulating 
the  IBM  PC  entirely  in  software 
is  best  appreciated  by  ad- 
vanced programmers  and  engi- 
neers, but  can  be  likened  to  playing 
a  record  on  a  tape  deck.  It  seems 


almost  impossible,  and  even  some 
people  who  witnessed  the  demon- 
stration have  doubts  that  the  Amiga 
can  emulate  the  PC  at  a  speed  com- 
parable to  a  real  PC. 

Nevertheless,  Commodore's 
engineers  maintain  it  has  been 
done,  and  that  the  PC  emulator  will 
be  available  within  a  month  after 
the  Amiga's  launch  in  September. 
No  price  for  the  emulator  was  an- 
nounced, but  Commodore  says  it 
chose  the  software  method  to  keep 
costs  down.  The  only  hardware  in- 
volved is  the  5 'A -inch  drive,  and 
one  engineer  told  COMPUTE!  that 
even  that  accessory  might  be  un- 
necessary since  some  PC  programs 
can  be  loaded  from  3y2-inch  disks 
sold  for  the  Data  General  One,  a 
PC-compatible  portable  computer. 

According  to  Commodore,  the 
emulator  isn't  memory-hungry, 
either.  It  consumes  about  40K  of 
RAM,  not  counting  video  memory. 
Still,  to  run  large  PC  programs  such 
as  Lotus  1-2-3,  Commodore  will 
probably  advise  users  to  expand  the 
Amiga's  standard  256K  RAM  to 
512K  (a  $200  option). 

Another  surprise  revealed  July 
23  was  the  Amiga's  memory  con- 
figuration. Commodore  originally 
planned  to  locate  the  Amiga's  large 
operating  system,  called  Intuition, 
in  192K  of  ROM.  Then,  to  make  it 
easier  to  fix  bugs  and  release  the 
computer  on  time.  Commodore 
said  the  first  Amigas  would  load 
Intuition   from   disk,   consuming 


SUMMER  GAMES  li: 
EIGHT  NEW  WAYS10  GO  FORTHE  GOLD. 
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Sure  Summer  Games  was  great,  but 
why  stop  there?  Let  Summer  Games  II  take 
you  even  farther  with  eight  new  events 
including  cycling,  fencing,  kayaking,  triple 
jump,  rowing,  high  jump,  javelin  and  even 
equestrian.  They  can  all  be  played  by 
up  to  eight  players  and  some,  like  cycling, 
rowing  and  fencing  challenge  you  with 
realistic  head-tn-head  competition. 

First,  you  decide  which  of  the  18  different 
countries  you're  going  to  represent.  Then, 
in  tme  Olympic  fashion,  you  will  need  the 
proper  strategj'  and  mental  toughness, 
not  just  speed  and  agility  to  excel  in  each 


event.  It's  so  realistic,  there's  even  an 
opening  and  closing  ceremony  along  with 
medal  presentations  after  each  event. 

It's  not  tcKj  early  to  get  ready  for  1988. 
With  the  right  diet,  proper  training  and 
houre  of  practice  you  just  might  make  it.  In 
the  meantime,  put  on  your  sweatsuit,  grab 
that  joystick  and  let  Summer  Games  II  give 
you  eight  new  ways  to  Go  For  The  Gold! 


BDyx 


McompumisoFrwARe 

Strategy  Games  for  ctte  Action-Game  Player 


about  half  of  the  256K  user  RAM. 
Now  Commodore  has  a  better  solu- 
tion: The  standard  Amiga  will  have 
512K  of  RAM,  but  half  will  be  dedi- 
cated to  storing  Intuition,  Called 
the  Writeable  Control  Store,  this  ex- 
tra bank  of  256K  RAM  is  write- 
protected  immediately  after  the 
operating  system  is  loaded.  Com- 
modore says  even  a  system  reset 
won't  interfere  with  it.  In  effect,  the 
Writeable  Control  Store  acts  like 


256K  of  ROM,  except  that  Intuition 
must  be  loaded  from  disk  again 
after  the  computer  is  powered  off. 
As  a  result,  the  entire  256K  of  user 
RAM  is  available  for  programs. 

The  Writeable  Control  Store 
won't  be  counted  as  system  RAM; 
the  standard  $1,295  Amiga  will  still 
be  advertised  as  a  256K  computer, 
even  though  it  really  contains 
512K.  Later,  when  Commodore  is 
certain  that  Intuition  is  fully  opti- 


mized (critical  parts  are  being  re- 
written from  compiled  C  into 
machine  language),  the  Writeable 
Control  Store  will  be  eliminated 
and  replaced  with  ROM.  This  will 
allow  nearly  instant  startups,  be- 
cause Intuition  won't  have  to  be 
loaded  from  disk.  Commodore 
hasn't  yet  said  whether  early 
Amiga  owners  will  be  able  to  up- 
grade to  a  ROM-based  operating 
system  later.  @ 


Amiga 
Software 


Kothy  Yakol,  Feoture  Writer 


Here  is  a  list  of  software  announced  so  far  for 
the  Amiga.  Prices  are  included  where 
available: 

Entertainment 

Archon;  Unique  chess  game,  using  wizards  and 
dragons  instead  of  traditional  pieces.  Unusual 
game  play  is  enhanced  by  3-D  effects.  (Electronic 
ATi$,  2755  Campus  Drive,  San  Maleo.  CA  9ii03.) 
Dijh  Vu:  A  Nightmare  Come  True:  A  graphics/ 
text  adventure  in  the  genre  of  a  1940s  movie 
mystery.  The  Amiga's  windowing  ability  lets  the 
player  see  several  parts  of  the  story  simultaneous- 
ly. ($54.95:  Mindxape,  Inc.,  34M  Dundee  Road, 
Norlhbrook,  IL  60062.) 

Dr.  I  &  Larry  Bird  Go  One-oa-One:  Realistic 
graphics  and  sound  highlight  simulated  basketball 
action  between  the  tviro  athletes.  {Ekctronic  Arts.) 
Marble  Mainess:  Translation  of  Ihe  anade  game. 
{Electronic  Arts.) 

Radar  Raiders:  A  graphics-  and  sound-rich  flight 
simulator  that  lets  the  player  control  a  high- 
performance  jet  aircraft,  both  in  lest  pilot  and 
combat  game  modes.  (Developed  by  Sublogic  Com- 
mantcations  Corpomtion  and  marketed  by  Amiga.) 
Return  to  Atlantis:  3-D  undersea  adventure.  (Elec- 
tronic Arts.) 

Sargon  III:  Chess  game  with  nine  levels  of  play 
and  a  library  of  68,000  moves.  (Hayden  Software 
Company,  600  Suffolk  Street.  Lowell,  MA  OlSSi.) 
Sky  fox:  Light  combat  simulation.  (EJecfronic  Arts.) 
Zork  I:  The  Underground  Empire;  Zork  U:  The 
Wizard  of  Frobozz;  Zork  III:  The  Dungeon  Mas- 
ters; Enchanter;  Sorcerer;  Suspect;  The  Witness; 
Cutthroats;  Deadline;  Seastalker;  Infidel;  Planet- 
fall;  Suspended;  Starcross;  The  Hitchhiker's 
Guide  to  the  Galaxy.  The  well-known  series  of  all- 
text  interactive  fiction  adventures.  ($39.9S-S49.95. 
Infocom,  Inc.,  225  Cambridge  Park  Drive,  Cambridge, 
MA  02140.) 

Languages  And  Utilities 

ABasiC:  A  powerful  BASIC  interpreter  designed  to 

take  full  advantage  of  the  Amiga's  capabilities. 

(Developed  by  Metacomco,  the  British  company  that 

vjTOie  AmigaDOS.  Marketed  by  Amiga.) 

Amiga  Assembler /Linker:  A  Motorola-standard 

68000  macroassembler  with  linker.  (Developed  by 

Metacomco  and  marketed  by  Amiga.) 

Amiga  Tutor:  A  step-by-step  look  at  the  Amiga's 

graphics  capabiliries  and  other  major  features. 

(Mindscape.) 

Cambridge  LISP  68000:  Programming  language 


designed  for  work  in  artificial  intelligence.  (Devel- 
oped by  Metacomco  and  marketed  by  Amiga.) 
Lattice  C  Compiler:  Allows  software  developed 
for  other  PC  Operating  systems  to  run  on  the 
Amiga.  (Lattice,  Inc.,  P.O.  Box  3072,  Glen  Ellyn,  IL 
60133.) 

Lattice  C  Cross  Compiler/IBM  MS-DOS:  Allows 
software  developed  for  Amiga  to  run  on  IBM  per- 
sonal computers.  (Lstticc,  Inc.) 
Lattice  C  Cross  Compiler/Unix:  Allows  software 
designed  for  the  Amiga  to  run  on  Unix-type  ma- 
chines, (lattice.  Inc.} 

Lattice  C  Cross  Compiler/VAX:  Allows  software 
developed  for  the  Amiga  to  run  on  VAX  minicom- 
puters. (Lattice,  Inc.) 

LMK:  Software  development  tool  similar  to  Unix- 
Make,  (lattice,  Inc.) 

LSE:  Screen  editor;  allows  user  to  enter  comrnands 
in  several  languages.  (Lallice,  Inc.) 
MCC  Pascal  68000:  Single-pass  compiler  for  soft- 
ware systems  and  utilities  development.  /Devel- 
oped by  Metacomco  and  marketed  by  Amiga.) 
TMN:  Software  development  tool  for  text  manage- 
ment  utilities.  (Lallice,  Inc.) 
TLC-LOGO  for  the  Amiga:  A  high-level  program- 
ming language  incorporating  a  LISP  dialect.  (De- 
veloped by  The  LISP  Company  and  marketed  by 
Amiga.) 

Turbo  PASCAL:  High-speed  compiler.  (Borland 
International,  4585  Scotts  Valley  Drive,  Scolts  Valley, 
CA  95066.) 

Business/Productivity 

CalCraft:  A  spreadsheet  for  the  Amiga,  featuring 
pull-down  menus  and  flexible  formatting  options. 
(Developed  by  Synapse  Softtaare  and  marketed  by 
Amiga.) 

Deluxe  Video  Construction  Set:  Creates  animated 
video  mth  sound  effects;  accepts  data  from  other 
Electronic  Arts  software.  (Electronic  Arts.) 
Enable/Calc:  Spreadsheet  program  with  over  50 
math  functions  and  up  to  eight  simultaneously 
active  spreadsheet  files  in  RAM.  (The  Software 
Croup/Amiga,  Northway  Ten  Eicecutive  Park,  Ballston 
lake.  NY  12019.] 

Enable/File:  Database  manager  capable  of  han- 
dling up  to  256  fields  per  record.  (The  Software 
Group /Amiga.) 

Enable/The  Office  Manager:  Integrated  business 
package,  including  word  processor,  database  man- 
ager, telecommunications,  and  graphics  modules, 
(The  Software  Croup /Amiga.) 
Enable/Write:  Word  processor.  (The  Software 
Group /Amiga.} 

Craphicraft:  Graphics/paint  package  using  32 
medium-resolution  colors.  (Developed  by  Island 
Graphics  Corporation  and  marketed  by  Amiga.) 
Harmony:  Creates  musical  accompaniment,  either 
through  Amiga's  internal  sound  or  MIDI  (Musical 
Instrument  Digital  Interface)  instruments.  (Devel- 
oped by  Cherry  lane  Technologies  and  marketed  by 
Amiga.) 

Moviecraft:  Animation  package;  uses  "tweening" 
technique  to  animate  without  reading  from  disk. 
(Developed  by  Island  Graphics  and  marketed  by 
Amiga.) 


Musicraft:  Turns  the  Amiga  into  a  four-voice  syn- 
thesizer and  sequencer;  teaches  music  composi- 
tion. (Developed  by  Everywhere,  Inc.  and  marketed  by 
Amiga.) 

Presentationcraft:  Business  graphics  package  for 
creating  3-D  objects,  exploded  and  expanded  bar 
and  pie  graphs.  (Developed  by  Island  Graphics  Cor- 
poration and  marketed  by  Amiga.) 
RAGS  to  RICHES  Ledger:  Double-entry  general 
ledger  software  for  small  businesses.  (Developed  by 
Chang  laboratories  and  marketed  by  Amiga.) 
RAGS  to  RICHES  Payables:  Accounts  payable 
software  for  small  businesses.  (Developed  by  Chang 
laboratories  and  marketed  by  Amiga.) 
RAGS  to  RICHES  Receivables:  Accounts  receiv- 
able software  for  small  businesses.  (Developed  by 
Chang  laboratories  and  marketed  by  Amiga.) 
RAGS  to  RICHES  Sales:  A  sales  register  program 
for  point-of-sale  income  accounting;  makes  the 
Amiga  function  as  a  cash  register.  (Developed  by 
Chang  Laboratories  and  marketed  by  Amiga.) 
Scorewriter:  Enables  user  lo  score  and  print  music. 
(Developed  by  Cherry  Lane  Technologies  and  market- 
ed by  Amiga.) 

The  Print  Shop:  Specialized  graphics  software, 
allowing  user  to  design  and  print  personalized 
greeting  cards,  invitations,  letterheads,  stationery, 
signs,  and  banners.  (Brederbund  Software,  Inc.,  17 
Paul  Drive,  San  Rafael  CA  94903.) 
Telecraft:  Telecommunications  software  for 
Amiga.  (Developed  by  Software  66.J 
Textcraft:  A  word-processing  program  incorporat- 
ing online  tutorials  and  screen  help  for  ease  of  use. 
(Developed  by  Arklronics  and  marketed  by  AmigaJ 

Education 

The  Halley  Project:  A  realtime  simulation  of  the 

solar  system.  Teaches  about  concepts  like  gravity, 

orbital  motion,  and  navigation  by  the  stars  as 

players   "travel"   around   the   universe.   ($49.95; 

Mindscape.) 

Keyboard  Cadet:  Teaches  touch  typing.  {$39.95: 

Mindscape.) 

Seven  Cities  of  Gold:  An  adventure  game  that 

helps  teach  geography  and  cartography;  players 

are  sixteenth-century  conquistadors  exploring  the 

new  world.  (Electronic  Arts.) 

Peripherals 

Penmau»e  Input  Device:  A  cordless  light  pen  with 

built-in  power  supply  that  functions  as  both  a 

mouse  and  graphics  tablet.  (Kuria  Corporation,  4610 

S.  35lh  Street.  Phoenix,  AZ  S5040.) 

T-Card:  Multifunction  expansion  card  with  up  to 

one  megabyte  of  memory;  includes  serial  port, 

parallel   printer  port,   and  hard   disk   interface. 

CTecmar,  6225  Cochran  Road,  Solan,  OH  44139.) 

T-Disk:  20-megabyte  SVi-inch  hard  disk  drive. 

(Tecmar.) 

T-Tape:  20-megabjte  tape  backup  for  hard  disk; 

can  be  linked  lo  Amiga  through  floppy  interface 

port.  (Tecmar.) 

T-Modem;  Hayes-compatible  modem,  switchable 

300.  1200.  and'  2400  bits  per  second,  aecmar.) 
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TIRED  OF  WnmNG  FOREVER 
FOR  YOUR  PROGRAMS  TO  lOAD? 
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INTRODUCING  THE  FAST  LOAD 
CARTRIDGE  FROM  EPYX. 

You're  tired  of  waiting  forever  for  your  Commodore  64 
programs  to  load.  But  it's  no  use  glaring  at  your  disk 
drive.  Calling  it  names  won't  help,  either.  It  was  born 
slow  -  a  lumbering  hippo.  You  need  the  FAST  LOAD 
CARTRIDGE  from  EPYX.  FAST  LOAD  transforms 
your  Commodore  64  disk  drive  from  a  lumbering  hippo 
into  a  leaping  gazelle.  With  FAST  LOAD,  programs 
that  once  took  minutes  to  load  are  booted  up  in  a  matter 
of  seconds. 

FAST  LOAD  can  load,  save  and  copy  your  disks  five 
times  faster  than  normal.  It  plugs  into  the  cartridge  port 


of  your  Commodore  64  and  goes  to  work  automatically, 
loading  your  disks  with  ease.  And  that's  only  the 
beginning.  You  can  copy  a  single  file,  copy  the  whole 
disk,  send  disk  commands,  and  even  list  directories 
without  erasing  programs  stored  in  memory 

And  unlike  other  products,  the  FAST  LOAD 
CARTRIDGE  works  with  most  programs,  even  copy 
protected  ones,  including  the  most  popular  computer 
games. 

The  FAST  LOAD  CARTRIDGE  from  Epyx,  Easy 
to  insert,  easy  to  use  and  five  times  faster.  So  why 
waste  time  waiting  for  your  disks  to  load? 

Speed  them  up  with  FAST  LOAD! 


Epyx 


The 

Games 


Selby  Boteman, 
Features  Editor 
Kathy  Yakal 
Feature  Writer 

A  game  with  no  instructions.  A  pro- 
gram that  seems  to  think  for  itself. 
Aircraft  simulations  edging  closer  to 
the  real  thing.  And  an  "alternate  real- 
ity" that's  expandable.  All  this— plus 
the  Goonies — are  among  the  new 
computer  game  releases  you'll  be  see- 
ing this  fall  and  during  the  holiday 
season. 


Jim  Levy  stepped  back  from  the 
computer  screen,  a  look  of  em- 
barrassment crossing  his  face. 
As  the  president  of  Activision,  Levy 
vtfas  supposed  to  be  showing  a 
roomful  of  reporters  his  company's 
newest  computer  game.  But  some- 
thing had  apparently  gone  wrong, 
and  now  he  apologized  and  ex- 
plained that  he  was  trying  to  get 
online  with  a  computer  at  company 
headquarters  to  demonstrate  the 
program. 

"Logon  please..."  appeared  on 
the  screen.  After  a  few  unsuccessful 
tries,  suddenly  Levy's  computer 
was  online — ^not  with  Activision, 
but  with  some  unknown  computer 
system.  But  whose? 

"That,  ladies  and  gentlemen,  is 
the  game,"  said  Levy,  flashing  a  sly 
snule  at  the  crowd. 

It's  called  Hacker,  and  it's  a 
game  with  no  instructions,  no  rules, 
no  clues — just  your  simulated  on- 
line connection  with  a  mysterious 
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computer  system.  Whose  system 
have  you  stumbled  into?  What's 
going  on?  What  does  it  take  to  win? 
What  pitfalls  make  you  lose?  As  the 
computer  hacker,  you  must  discov- 
er all  these  answers  on  your  own  as 
you  play  this  intriguing  adventure 
game,  which  will  be  available  ini- 
tially for  the  Commodore  64  and 
128  (Apple  and  Atari  soon  after; 
price  to  be  announced). 

In  addition  to  the  engaging  ap- 
proach Activision  has  taken  with 
Hacker,  a  number  of  companies  are 
showing  that  there  are  plenty  of 
fresh  ideas  for  computer  games. 
And  these  games  reveal  that  experi- 
enced programmers  are  getting  far 
more  from  today's  computers  than 
ever  before.  Several  of  the  newest 
entries  are  sequels  which  equal"  or 
surpass  the  original  hits.  Here  are 
some  highlights; 


A  view  through  the  periscope  in  Silent 
Service, 

Aerojet,   Gunship,   and  Silent 

Service  (MicroProse  Software) — 
Fans  of  MicroProse  Software's  ear- 
lier hits.  Solo  Flight  and  F-15  Strike 
Eagle,  can  look  forward  to  more 
excitement  from  this  trio  of  new 
simulations.  Acrofet  is  an  advanced 
flight  simulator  which  starts  where 
the  earlier  Solo  Flight  left  off,  allow- 
ing you  to  pilot  a  BD5-]  jet.  Gunship 
is  a  simulation  of  the  AH-64 
Apache  attack  helicopter,  complete 
with  electronic  multiple  weapons 
systems  and  realistic  helicopter  ma- 
neuverability. Silent  Service  is  a 
World  War  II  submarine  combat 
simulation  which  lets  you  slowly 
increase  the  level  of  complexity  as 
your  skills  develop.  The  emphasis 
in  all  three  packages  is  on  realistic 
simulations  coupled  with  intriguing 
game  scenarios.  {Aerojet — Apple  II, 
Atari,  Commodore,  IBM;  Gun- 
ship— Apple  II,  Commodore,  IBM; 
Silent  Service — Apple  II,  Commo- 
dore; $34.95  each.) 


Alternate  Reality  (Datasoft, 
Inc.) — This  is  the  first  game  in  a 
projected  series  of  eight  fantasy 
role-playing  programs  being  re- 
leased by  Datasoft.  Called  The  City, 
the  original  episode  of  Alternate  Re- 
ality finds  your  character  abducted 
by  aliens  to  another  time  and  place. 
As  you  move  around  the  strange 
city,  you  learn  basic  survival  skills. 
But  this  is  an  adventure  game  with 
a  difference.  Traits  like  patience, 
compassion,  and  honesty  are  val^ 
ued  every  bit  as  much  as  the  usual 
strength  and  proficiency  with 
weapons.  Day  turns  to  night  as  you 
learn  how  to  earn  money,  obtain 
food,  avoid  dangers,  and  explore 
the  city.  Later  programs  will  tie  in 
with  this  first  game,  letting  you 
gain  access  to  parts  of  the  city 
which  are  not  open  to  you  in  the 
original  program.  Following  The 
City,  Datasoft  plans  to  produce  The 
Dungeon,  The  Arena,  The  Palace,  The 
Wilderness,  Revelation,  and  Destiny. 
(Atari'  and  Commodore  versions, 
$39.95;  Apple  II  family,  $49.95.) 

Beacb-Head  11  (Access  Software) — 
Two  earlier  fast -action  games  from 
Access,  Beach-Head  and  Raid  Over 
Moscow,  have  been  among  the  most 
popular  computer  programs  on  the 
market.  Beach-Head  U  may  well 
join  them.  The  theme  is  unabash- 
edly arcade-style  battle,  with  sol- 
diers charging  a  machine  gun 
bunker,  rescuing  prisoners,  flying  a 
helicopter  through  antiaircraft  fire, 
and  throwing  knives  in  a  one-on- 
one  finale.  Superb  color  graphics 
and  eerily  authentic  speech  synthe- 
sis add  realism  to  the  game's  con- 
stant action.  There  are  two  options 
of  game  play:  two  players  or  one 
player  versus  the  computer.  (Com- 
modore 64/128,  Atari,  Apple  II, 
IBM  PC/PCjr,  $39.95.) 

APBA  Major  League  Players  Base- 
ball (Random  House) — It's  your 
strategic  skills,  not  athletic  abilities, 
which  count  in  APBA  Major  League 
Players  Baseball.  Adapted  from  the 
popular  board  game  invented  30 
years  ago,  it's  a  simulation  that  lets 
you  make  the  decisions  of  a  major 
league  manager,  putting  a  baseball 
team  together  and  then  pitting  it 
against  other  teams.  The  1985  Mas- 
ter Edition  contains  actual  records 
and  ratings  for  676  players  from  the 
1984  professional  baseball  season. 
Updated  records  will  be  available 
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Gel  ihejumpon  the  weather- 
man by  accurately  lorecastintc 
the  local  weather  vourself! 
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The  beautiful  princess  is  held 
captive  by  deadly  draKOns.  Only 
a  knight  in  shining  armor  can 
save  her  now! 


A  time-saving  organizer  for 
coupons,  receipts  and  more. 


A  scientifically  proven  way  to 
develop  an  awesome  memory. 


UTILITY 
AUDIT 


Cut  your  cnergv'  costs  by  moni- 
toring your  phone,  electric  and 
j;as  bills. 


gBOQUaB,, 

3     3 


School-age  and  pre-sthool 
children  are  rewarded  for  right 
answers,  corrected  on  their 
wrong  ones. 


CASK 


Vuu  are  I  riipped  in  a  five- 
story,  1 25 -ruom  structure 
made  entirely  of  ice.  Find  the 
exit  before  you  freezel 


t'omputerlze  car  maintenance 
to  improve  auto  performance, 
economy  and  resale  value. 
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A  realbrainflexer.  Deflect 
random  balls  Into  targets  on 
a  constantly  changing  playfield. 


Take  cont  rol  of  you  r  personal 
finances  in  less  than  one  hour 
a  month. 


Create  multi-colored  bar 
graphs  with  a  surprisingly 
small  amount  of  memory. 
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A  fun  way  to  dramatically 
increase  typing  speed  and 
accuracy. 


Get  up  to  30  new  programs  and  games 

for  less  than  15  cents  each — 

every  month  in  COMPUTE! 


Every  month,  COMPUTE!  readers  enjoy  up  to 
30  brand-new,  ready-to-run  computer  pro- 
grams, even  arcade-quality  games. 

And  when  you  subscribe  to  COMPUTE!, 
you'll  get  them  all  for  less  than  15  cents  each! 

You'll  find  programs  to  help  you  conserve 
time,  energy  and  money.  Programs  like  Cash 
Flow  Manager,  Retirement  Planner,  Coupon 
Filer,  Dynamic  Bookkeeping. 

You'll  enjoy  games  like  Air  Defense, 
Boggier,  Slalom,  and  High  Speed  Mazer. 

Your  children  will  find  learning  fast  and 
fun  with  First  Math,  Guess  That  Animal,  and 
Mystery  Spell. 

Looking  for  a  challenge?  You  can  write 
your  own  games.  Customize  BASIC  programs. 
Even  make  beautiful  computer  music  and 
pictures. 

It's  all  in  COMPUTE!.  All  ready  to  type 
in  and  run  on  your  Atari,  Apple,  Commodore, 
PET/CBM,  TI-99/4A,  Radio  Shack  Color 
Computer,  IBM  PC  or  IBM  PCjr. 


What's  more,  you  get  information-packed 
articles,  product  reviews,  ideas  and  advice  that 
add  power  and  excitement  to  all  your  home 
computing. 

And  when  it's  time  to  shop  for  peripherals 
or  hardware,  check  COMPUTE!  first.  Our 
product  evaluations  can  save  you  money  and 
costly  mistakes.  We'll  even  help  you  decide 
what  to  buy:  Dot-matrix  or  daisy-wheel  printer? 
Tape  storage  or  disk  drive?  What  about 
modems?  Memory  expansion  kits?  What's  new 
in  joysticks,  paddles  and  track  balls? 

Order  now!  Mail  the  postpaid  card  attached 
to  this  ad  and  start  receiving  every  issue  of 
COMPUTE!.  


For  Faster 

Service 

Call  Toll-Free 

1-800-334-0868 


COMPUTE!  P.O.  Box  10954,  Des  Moines,  lA  50340 


every  year.  You  deal  with  every- 
thing a  real  manager  would — 
should  a  batter  bunt,  should  your 
pitcher  throw  an  intentional  walk, 
does  the  infield  move  in  for  the  next 
batter?  You  even  face  injuries,  ejec- 
tions, and  rainouts.  Create  your 
own  leagues,  divisions,  teams,  and 
farm  clubs.  Statistics  for  up  to  100 
teams  can  be  stored  on  a  disk.  (IBM 
PC/PCjr/XT/AT  with  color/ 
graphics  or  monochrome  adapter, 
$89.95.) 
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King  Graham  meets  King  Neptune  in 
King's  Quest  II:  Romancing  the 
Throne. 

King's  Quest  U:  Romancing  the 
Throne  (Sierra) — The  three- 
dimensional,  double  high- 
resolution  graphics  in  the  original 
Kiitg's  Quest  are  back  in  this  second 
all-graphics  adventure  featuring  Sir 
Graham  (now  King  Graham).  King 
Graham's  quest  is  a  colorful, 
smoothly  scrolling  adventure 
which  can  be  played  by  youngsters 
as  well  as  adults.  Sierra  has  again 
paid  attention  to  all  the  details, 
making  this  a  worthy  successor  to 
the  original.  (IBM  PC  and  PC  com- 
patibles, $49.95.) 

The  Fourth  Protocol  (Bantam  Elec- 
tronic Publishing) — Frederick  For- 
syth's bestselling  novel  has  been 
turned  into  a  graphics  and  text  ad- 
venture which  is  being  released  si- 
multaneously with  the  paperback 
version  of  the  book.  You  play  the 
part  of  a  British  intelligence  agent 
racing  to  uncover  a  plot  to  smuggle 
and  detonate  a  nuclear  device  in 
England.  The  game  employs  easy- 
to-use  Macintosh-style  icons  and 
windows  to  help  you  get  around. 
And  there  are  plenty  of  plot  twists, 
even  for  those  who  may  have  read 
the  book,  (Commodore  64,  $34.95; 
Apple  version  soon.) 

The  Goonies  (Datasoft,  Inc.) — A 
colorful  series  of  eight  mazes,  filled 
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with  a  collection  of  Rube  Goldberg- 
style  devices  to  trip  you  up,  com- 
prises this  action-strategy  game 
based  on  Steven  Spielberg's  movie. 
Coordinating  your  multiple  charac- 
ters and  learning  the  intricacies  of 
the  mazes  make  this  a  demanding 
and  absorbing  game.  You  won't 
find  the  treasure  easily,  but  you  can 
have  fun  trying.  (Apple  II  family, 
$39.95;  Atari  and  Commodore, 
$29.95.) 

fet  (SubLogic) — The  company  that 
brought  out  the  very  popular  Flight 
Simulator  U  has  gone  one  better 
with  its  newest  release.  Jet,  for  IBM 
computers.  This  newest  game  is  a 
very  realistic  simulation  of  two  su- 
personic jet  fighters,  a  land-based 
F-16  Fighting  Falcon  and  a  carrier- 
based  F-18  Hornet.  There  is  a  free- 
flight  mode,  or  you  can  try  your 
hand  at  a  variety  of  land  or  sea 
attacks  or  dogfight  options  to  test 
your  skill.  (IBM  PC  or  PC-compatible 
with  minimum  128K  memory, 
$49.95.) 


Simultaneous  play  with  split  screens  in 
Spy  vs.  Spy:  The  Island  Caper. 

Spy  vs.   Spy:   The  Island  Caper 

(First  Star  Software) — First  Star 
scored  a  big  success  with  the  origi- 
nal Spy  vs.  Spy  game,  and  now  the 
sequel  is  available.  The  same  split- 
screen  Simulvision/Simulplay 
techniques  used  in  the  original  are 
employed  here,  allowing  two  play- 
ers to  see  what's  happening  with 
each  onscreen  character  and  to  act 
independently.  Both  games  are 
based  on  Mad  Magazine's  long- 
running  comic  strip.  In  the  latest 
edition,  the  spies  are  after  a  nuclear 
warhead  on  a  tropical  volcanic  is- 
land. (Commodore  64/128,  $29.95; 
Apple  II,  $34.95.) 

Racter  (Mindscape) — One  of  the 

most  novel  approaches  to  computer 
gaming  this  year  may  be  Racter,  a 
program  with  a  mind  of  its  own. 


Racter  (short  for  raconteur)  exists  to 
converse  with  you.  Type  in  a  ques- 
tion, and  the  program  not  only  re- 
sponds from  its  2,800-word 
vocabulary  and  knowledge  of  Eng- 
lish grammar,  but  may  also  launch 
into  a  lengthy  tale  from  the  past, 
present,  or  future.  The  sentences 
are  sophisticated — perhaps  a  bit 
schizophrenic — and  all  in  fun. 
Racter  is  already  the  "author"  of  its 
own  book  (the  first  ever  written  by 
a  computer).  The  Policeman's  Beard 
Is  Half  Constructed  (Warner  Books), 
a  collection  of  short  poems,  dia- 
logues, limericks,  and  stories.  (IBM 
PC,  Apple  He  and  lie,  Macintosh, 
$44.95.  The  book  is  available 
separately.) 


The  bobsled  run  in  Winter  Games. 

Winter  Games  (Epyx,  Inc.) — Last 
year,  Epyx  brought  out  a  popular 
computer  re-creation  of  the  Sum- 
mer Olympics  called  Surtrmer 
Games.  The  package  reportedly  sold 
more  than  200,000  copies  thanks  to 
its  smooth,  colorful  graphics  and 
solid  game  play.  Now  the  company 
has  produced  two  sequels.  Summer 
Games  11,  and  most  recently.  Winter 
Games,  in  anticipation  of  the  1988 
Winter  Olympics.  Ski  jumping, 
speed  and  freestyle  events,  a  ski 
biathlon,  and  even  a  bobsled  run 
are  part  of  this  latest  Olympic  exer- 
cise. (Apple  II,  Commodore  64, 
Macintosh,  from  $29-$35.) 

Wishbringer  (Infocom,  Inc.) — This 
introductory  level  all-text  fantasy  is 
another  of  Infocom's  computerized 
text  adventures.  Wishbringer  is  suit- 
able for  the  beginning  adventurer, 
yet  offers  the  experienced  player 
plenty  of  challenges.  The  game  can 
be  played  on  two  levels — with  the 
help  of  magic  (for  beginners)  and 
through  logic  and  puzzle-solving 
without  magic  (for  experienced 
players).  (Apple  II  family,  IBM 
PC/AT,  Macintosh,  others,  $39.95; 
Atari,  Commodore,  $34.95.)         © 


THE  #1  BACKUP  COPY  SYSTEM 
IS  IMOW  BETTER  THAN  EVER! 


THE  AUTOMATIC  DISK  BACKUP 
SYSTEM  FOR  COMMODORE  64  SOFTWARE 


The  LATEST  breakthrough  in  copy  technology) 
Copies  NEW  custom  G.C.R.  code  protection 
Accesses  &  copies  NEW  no-sync  data  blocks! 
Now  includes  NEW  long  data-block  logic 
Copies  normal  &  PROTECTED  data  up  to  track  40 
3  New  IIVIPROVED  copiers!  Includes  FAST  Copier, 
VARI-SECTOR  Copier,  and  AUTO-LOGIC  Nlbbler 
Actually  copies  a  FULL  disk  in  only  2.75  minutes! 


Includes  one  FREE  Masterkey  Modulel 
Inexpensive  MODULE  releases  keep  you  up-to-date 
IVIODULES  available  individually  or  by  subscription 
Works  with  DisklVIaker  TOOLKIT  and  FAT-TRACK  Kit 
Requires  standard  1 54 1  disk  drive  or  SX-64 
Special  version  available  for  INDUS  GT  drivel 
PRODUCT  SUPPORT  tel.  #  &  future  module  updates 
You've  tried  the  rest,  now  get  the  BESTII 


ONLY 


THE  FASTEST  NIBBLE  COPIER  YOU  CAN  BUYi 


TO  order  CALL  80S-687- 1541  cxt.  94 

Technical  line  805-682-4000  ext.  55 
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Expert  Systems: 

Shortcut  To  Artificial  Intelligence? 


Kothy  Yakol,  Feoture  Writer 


If  an  "expert"  is  defined  as  some- 
one who  knows  more  than  most 
people  about  a  given  subject, 
then  you  probably  seek  advice  from 
several  experts  every  week.  If  you 
or  someone  in  your  family  is  ill,  you 
probably  go  to  a  physician.  After 
asking  several  questions  and  run- 
ning some  tests,  the  doctor  arrives 
at  a  diagnosis  and  recommends 
treatment.  If  your  car  keeps  stalling 
at  intersections,  you  probably  take 
it  to  a  mechanic,  who  checks  the  car 
and  recommends  a  repair.  If  you 
find  yourself  owing  too  much  fed- 
eral income  tax  on  April  15,  a  tax 
consultant  can  offer  ways  to  help. 
And  if  you  think  you've  been 
wronged  by  someone,  a  lawyer  can 
usually  decide  if  it's  worthwhile  to 
bring  a  lawsuit. 

All  of  these  people  you  con- 
sult— these  experts — are  trusted  to 
have  a  sufficient  database  of  knowl- 
edge in  certain  areas  so  that  their 
advice  is  worth  following  (and 
worth  paying  for). 

You  can  also  buy  programs  for 
your  personal  computer  that  have 
been  designed  to  act  as  consultants 
in  such  areas  as  personal  finance 
and  health  care.  Are  they  replace- 
ments for  real  experts?  Not  accord- 
ing to  their  publishers,  who  stress 
that  the  programs  are  consultants 
only,  and  that  you  should  almost 
always  seek  additional  help  from 
professionals. 

But  the  day  may  not  be  too 
distant  when  a  new  type  of  com- 
puter program  will  replace  ex- 
perts— or  at  least,  take  over  part  of 
what  experts  do.  These  sophisticat- 
ed programs,  called  expert  systejns, 
contain  a  database  of  knowledge 
that  human  experts  can  spend  years 


The  term  expert  system  is  rapidly 
becoming  a  new  catch-phrase,  like 
user-friendly.  Some  people  point  to 
"smart"  computers  now  being  used 
for  diagnosis  and  trouble-shooting  in 
medicine  and  industry  as  proof  that 
expert  systems  are  possible  and  prac- 
tical. Even  some  personal  computer 
software  publishers  claim  that  their 
products  possess  artificial  intelli- 
gence or  expert  system  capabilities. 
But  others  maintain  that  few,  if  any, 
true  expert  systems  really  exist. 
Here's  a  look  at  what's  happening. 


acquiring.  More  significantly,  the 
most  advanced  expert  systems  now 
under  development  also  incorpo- 
rate some  of  the  rules  of  logic  and 
analysis  that  experts  combine  with 
their  storehouse  of  facts  to  solve 
real-life  problems.  Already,  there 
are  programs  in  everyday  use  that 
analyze  geological  data  to  find  like- 
ly spots  for  new  reservoirs  of  oil — a 
job  which  was  formerly  the  exclu- 
sive domain  of  geologists  and 
engineers. 

Some  people  even  believe  that 
expert  systems  will  become  com- 
monplace on  the  next  generation  of 
home  computers,  bringing  the  ad- 
vice of  family  doctors  and  other 
professionals  into  the  home  at  the 
touch  of  a  key.  But  others  warn  that 
the  premature  application  of  expert 
systems  could  result  in  serious  trou- 
ble, especially  if  they're  based  on 
an  incomplete  understanding  of  the 
decision-making  process. 

Though  still  in  their  infancy, 
expert  systems  are  opening  another 
chapter  in  the  debate  over  artificial 
intelligence. 


Several  years  ago,  Joseph  Wei- 
zenbaum,  professor  of  com- 
puter science  at  the 
Massachusetts  Institute  of  Technol- 
ogy (MIT),  wrote  a  computer  pro- 
gram called  Eliza.  His  intention  was 
to  show  how  a  computer  could  act 
like  a  psychologist.  Eliza  would  ask 
the  user  questions  about  how  he  or 
she  was  feeling,  then  pick  up  on 
kej'  words  or  phrases  in  the  answer 
to  guide  its  "therapy." 

Some  people  are  now  calling 
Eliza  an  early  expert  system. 

"I  hadn't  even  heard  that 
phrase  used  when  I  wrote  it,"  says 
Weizenbaum  today. 

Part  of  the  challenge  of  design- 
ing an  expert  system  is  deciding  on 
the  definition  of  what  it's  supposed 
to  be  and  how  it's  supposed  to 
work:  Even  the  experts  can't  agree. 
For  example,  Weizenbaum  thinks 
Eliza  is  being  characterized  as  an 
early  expert  system  because  he  con- 
sulted experts  before  writing  it.  Al- 
though Eliza  may  seem  like  it's 
really  listening  to  you  and  respond- 
ing, the  program  just  follows  a  set 
of  rules  given  it  by  Weizenbaum.  If 
you  say  you're  having  a  bad  day, 
the  program  may  ask  you  to  talk 
about  it.  Then  it  may  ask  how  cer- 
tain events  made  you  feel,  or  what 
you  think  you  should  do  about  it, 
Eliza  is  really  more  of  an  interactive 
diary  than  an  expert. 

Now  the  term  expert  system 
appears  to  be  changing  to  apply  to 
systems  that  perform  expertly. 

That's  still  too  vague,  says 
Weizenbaum.  "If  one  were  to  char- 
acterize systems  that  perform  ex- 
pertly as  expert  systems,  then  huge 
libraries  of  scientific  and  business 
programs   that   have  accumulated 
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over  the  years — many  of  which  are 
doing  a  perfectly  expert  job  at 
wliatever  they  do — would  all  be 
expert  systems.  So  it's  not  a  very 
precise  term. 

"Here  is  an  example  of  some- 
thing that  nobody  considers  to  be 
an  expert  system:  Today,  almost  all 
landings  of  wide-bodied  airplanes 
are  done  automatically  by  onboard 
computers.  I  often  wonder  what  the 
world  would  be  like  if  that  particu- 
lar work  had  been  done  at  the  Al 
(artificial  intelligence)  lab  at  MIT  or 
Stanford.  I  don't  think  we'd  ever 
hear  the  end  of  it.  But  as  a  matter  of 
fact,  it  was  done,  one  might  say, 
anonymously.  I  have  no  idea  who 
did  it,  and  certainly  it  does  a  job 
.that  it  takes  a  lot  of  years  to  train  a 
human  being  to  do,  but  it's  not 
considered  an  expert  system.  That's 
odd." 

Yet,  defining  an  expert  system 
isn't  as  simple  as  pointing  to 
a  computer  which  replaces 
the  performance  of  a  human.  Com- 
puters have  been  doing  that  for 
years.  For  instance,  though  they 
may  not  be  labeled  by  some  aca- 
demics as  expert  systems,  process 
control  computers  perform  func- 
tions previously  carried  out  by  peo- 
ple with  extensive  training. 
"Today,  for  example,  one  can  see  a 
very  large — I  mean  acres  and 
acres — petroleum  processing  fac- 
tory, and  if  you  took  very,  very 
hard,  you  might  find  two  people  in 
these  hundreds  of  acres,"  says  Wei- 
zenbaum.  "The  whole  thing  is  done 
under  computer  control, 

"So  there's  this  whole  world  of 
computerized  process  control 
which  has  been  doing  this  for  a 
long,  long  time,  and  it  doesn't  think 
of  itself,  or  hasn't,  as  expert 
control." 

instead,  true  expert  systems 
seem  to  be  defined  according  to 
their  evolution  and  architecture — 
such  as  a  database  of  rules  and 
inference  mechanisms.  Process 
control  computers  were  developed 
by  other  means.  "There  are  lots  of 
process  control  applications  that 
have  been  done  very  well  that  to- 
day might  have  been  tackled  differ- 
ently  in  the  light  of  expert 
systems,"  says  Weizenbaum. 

The  point  at  which  expert  sys- 
tems cross  the  border  of  artificial 
intelligence  is  hazier  still.  To  some, 
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there  is  a  definite  difference;  to  oth- 
ers, a  perfectly  functioning  expert 
system  implies  artificial 
intelligence. 

Part  of  the  problem  is  that  AI 
researchers  diverge  over  how  to  ap- 
proach the  development  of  expert 
systems  and  artificial  intelligence. 
A  long  time  ago,  says  Weizenbaum, 
those  in  the  field  recognized  two 
fundamentally  different  ways  of 
doing  business. 

The  first  is  to  look  at  AI  basical- 
ly as  a  branch  of  psychology;  that 
is,  to  use  a  computer  to  understand 
the  operations  of  the  human  mind 
by  programming  it  do  high-level 
tasks  as  we  think  a  human  mind 
might  do  them.  The  other  approach 
is  to  program  a  computer  to  do  very 
clever  things  that  ordinarily  would 
require  human  intelligence,  but  to 
perform  the  tasks  in  ways  that 
might  not  be  considered  by  (or  even 
possible  for)  a  human  being. 

These  two  schools  of  thought  are 
referred  to  as  theory  mode  and 
performance  mode.  Weizen- 
baum gives  an  example  of  theory 
mode: 

"Very  early  on,  people  got  in- 
terested in  the  idea  of  computers 
playing  chess.  It  was  thought  that  if 
we  could  find  out  somehow  what 
goes  on  in  a  chess  player's  mind 
and  somehow  program  that  into 
the  computer,  not  only  would  we 
have  a  good  chess-playing  ma- 
chine, but  we'd  also  learn  a  lot 
about  psychology,  about  human 
thought  processes.  People  started 
trying  to  do  that,  but  if  nothing  else, 
people  got  tempted  to  take  short- 
cuts, to  take  advantage  of  some  fea- 
tures that  were  built  into  the 
computer  that  no  one  thought  were 
built  into  the  human  mind. 

"So  from  the  very  beginning, 
the  temptation  couldn't  be  resisted, 
and  people  started  designing  chess- 
playing  programs  which  took  enor- 
mous  advantage  of  all  the 
peculiarities  of  computers  but  left 
behind  any  consideration  of  how 
the  mind  does  it.  And  today  we 
have  powerful  chess-playing  com- 
puters, without  the  slightest  claim 
that  they  teach  us  anything  at  all 
about  human  thinking. 

"We've  sort  of  drifted  from 
theory  into  performance  mode." 

And  due  to  a  number  of  cir- 
cumstances, including  the  military's 


interest  in  and  funding  of  per- 
formance mode  AI  research,  says 
Weizenbaum,  there's  very  little  the- 
ory work  going  on  today. 

One  place  where  theory  work 
is  being  pursued  is  at  the  University 
of  California  at  San  Diego,  in  a 
research  center  called  the  Institute 
for  Cognitive  Science.  Paul  Smo- 
lensky, one  of  the  researchers  there, 
has  been  primarily  involved  in  re- 
search on  neurally  inspired  mathe- 
matical models  of  learning, 
memory  processes,  and  problem 
solving.  Using  what  are  currently 
believed  to  be  some  very  general 
characterizations  of  the  brain,  Smo- 
lensky's work  is  focused  on  one 
primary  area:  to  understand  people, 
and  how  to  educate  them  and  ad- 
vance knowledge  in  scientific 
fields. 

An  outgrowth  of  this  research 
is  that  it  suggests  various  kinds  of 
novel  computers  that  could  be 
built — '^uch  as  connecting  lots  of 
procef:-:cirs  together  and  letting 
them  u'ork  in  parallel  the  same  way 
neuroiij  work  in  the  brain.  Only  a 
few  pt  •'^^ypes  of  such  machines 
exist  toda  . 

"There  s  the  platonic  idea  of 
what  an  expert  system  is,  and  then 
there's  a  whole  bunch  of  actual  sys- 
tems that  people  have  developed 
that  they  use  the  label  for,"  says 
Smolensky.  "I'm  not  aware  of  any 
that  are  actually  in  practice  except 
the  one  that  everyone  in  computer 
science  is  aware  of,  and  that's  the 
DEC  [Digital  Equipment  Corpora- 
tion] expert  system  for  designing 
installations  of  their  VAX  computer 
systems." 

This  expert  system,  called 
Rl/XCON,  was  developed  by  Dr. 
John  McDermott,  principal  scientist 
and  associate  head  of  the  computer 
science  department  at  Carnegie- 
Mellon  University.  It  configures  a 
VAX  minicomputer  system  to  the 
customer's  specifications,  saving 
DEC  more  than  $2.5  million  annu- 
ally in  field  costs.  Rl/XCON  takes 
roughly  a  minute  to  execute  the 
work  it  took  its  human  predeces- 
sors an  hour  to  complete. 

McDermott  and  a  number  of 
other  scientists,  engineers,  and  pro- 
grammers at  Carnegie-Mellon  have 
formed  a  corporation  called  the 
Carnegie  Group  to  design  and  mar- 
ket Al-based  systems  for  commer- 
cial   applications.    The    Carnegie 
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Group  is  looking  into  many  areas 
that  could  benefit  from  expert  sys- 
tems, including  engineering  design, 
project  management,  production 
management,  and  sensor-based 
machine  diagnosis  and  control 

One  of  the  first  steps  in  creat- 
ing an  expert  system  is  to 
interview  the  experts  the 
program  is  supposed  to  emulate.  By 
asking  a  series  of  highly  detailed 
questions,  the  designers  try  to  fig- 
ure out  the  decision-making  pro- 
cess they'll  attempt  to  reconstruct 
in  the  program.  When  this  thinking 
process  is  coupled  with  a  database 
of  facts,  the  ideal  expert  system 
should  have  a  similar  capacity  for 
analyzing  information  and  arriving 
at  the  right  decision. 

A  potential  flaw  has  been  cited 
in  this  approach,  however:  the  diffi- 
culty of  taking  into  account  the  role 
of  human  intuition,  and  even  emo- 
tion, in  decision-making. 

This  is  a  vital  point  for  some 
critics  of  expert  systems  and  artifi- 
cial intelligence.  For  instance,  if  you 
ask  someone  what  the  movie  \^ar 
Games  was  about,  they'll  probably 
say  something  like,  "Oh,  this  kid 


broke  into  the  national  defense  sys- 
tem with  his  home  computer  and 
almost  started  a  nuclear  war."  But 
the  defense  system  wasn't  exposed 
to  this  vulnerability  until  after  the 
government  decided  that  human 
beings  could  not  be  trusted  to  enter 
the  codes  and  push  the  buttons  that 
would  launch  our  nuclear  weapons. 
So  the  weapons  were  placed  under 
computer  control,  because  comput- 
ers would  not  falter  for  emotional 
reasons  at  the  crucial  moment. 

"There's  a  tremendous  amount 
of  human  judgment  that  has  to  go 
into  a  decision  about  whether  to 
give  a  computer  a  certain  role  in  a 
decision-making  system,"  says 
Smolensky. 

Computers  may  be  able  to  take 
over  jobs  previously  done  by  hu- 
man beings,  but  that  does  not  make 
them  intelligent,  let  alone  experts, 
he  says.  "Expertise  derives  in  a  very 
significant  way  from  intuition  and 
intuitive  processes.  Experts  do  not 
have  any  access  to  that  when  they 
introspect  about  how  they  do  what 
they  do,  and  no  amount  of  asking 
an  expert  questions  is  going  to  get 
at  the  information  and  the  knowl- 
edge that  allows  the  expert  to  do 


what  he  or  she  does.  And  if  we're 
going  to  understand  expertise,  we 
have  to  understand  intuition." 

Smolensky  warns  of  the  dan- 
gers of  employing  too  much  tech- 
nology too  fast,  especially  in  areas 
that  have  a  direct  effect  on  human 
life.  He  points  out  that  even  when  a 
relatively  simple  computer  system 
is  first  installed  in  a  business,  there 
are  inevitable  last-minute  bugs  and 
problems  that  must  be  solved 
before  it  functions  smoothly.  "And 
it's  only  because  these  systems  can 
make  a  lot  of  bad  mistakes  and 
people  can  go  in  and  fix  them  after- 
ward— basically  putting  Band-Aids 
on  top  of  Band-Aids  on  top  of 
Band-Aids — that  we  don't  have  a 
lot  of  permanent  disaster  stories. 

"If  you  look  at  the  problem  of 
making  decisions  intelligently  as 
something  that  we  can  only  under- 
stand when  we  understand  intu- 
ition, and  if  you  realize  that 
intuition  is  something  that  we're 
not  going  to  understand  for  a  long 
time,  then  you  realize  that  we 
shouldn't  be  giving  computers  the 
power  to  make  decisions  that  are 
important."  © 
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with  dimensioning,  scaling,  text, 
more.  Regularly  $39.95 

For  a  limited  time,  all  3  for  only  $95 


Bundle  #3  -  Reference  Books 

Anatomy  of  C-64  -  longtime  bestseller  $19.95 
Anatomy  of  1541  -  Revised  2nd  edition  $19.95 
Printer  Book  -  very  complete   information  $19.95 

For  a  limited  time,  all  3  for  only  $35 


Bundle  #4  -  Application  Books 

Graphics  Book  -  best  reference  available  $19.95 
Science  &  Engineering  -  excellent  intro  $19.95 
Computer  Aided  Design  -  and  programs$19.95 

For  a  limited  time,  all  3  for  only  $35 


Bundle  #5    Machine  Lang.  Books      Bundle  #6  -  Helpful  Books 


Machine  Language  -  learn  fundamentals  $14.95 
Advanced  Mach.  Lang.-   in  depth  $14,95 

Compiler  Design  -  write  your  own  $19.95 

For  a  limited  time,  al!  3  tor  only  $30 

Call  now,  for  the  name  of  your  nearest 
participating  dealer.  To  order  by  credit  card 
call  616/241-5510.  Add  $4.00  for  postage 
and  handling  per  bundle  in  U.S.  Foreign 
orders  add  $12.00  per  bundle.  Other 
software  and  books  are  also  available.  Call 
or  write  for  free  catalog.  Expires  October 
31st.  Sorry,  but  substitutions  are  not 
permitted  on  these  specially  priced  bundles. 


Tricks  &  Tips  -  more  than  70,000-h  sold  $19.95 
Peeks  &  Pokes-  programming  quickies  $14.95 
Ideas  to  Use  on  your  C-64  -  new   ideas  $12.95 

For  a  limited  time,  all  3  for  only  $30 
Dealer  Inquiries  Welcome 


^n^mmi 


Abacus  MM  Software 


P.O.Box  7211   Grand  Rapids,  Ml  49510  616/241-5510 

Other  software  also  available! 

Call  now  for  free  catalog  and  the  name  of  your 
nearest  dealer.  Phone:  616/241-5510. 


I 


fi 


Brian  Flynn 

This  giinie  of  skill  and  foresight  is 
ideal  for  a  bleak,  stormy  October 
night.  Originally  programmed  for 
the  IBM  PC  with  color /graphics 
adapter  and  PCjr,  versions  have 

,  fci'f/;  added  for  the  Commodore  64, 
"Expanded  VIC-IO,  Atari  400/ SOO, 

^XL,  and  XE,  TI-99/4A,  and  Apple 
U-series  computers.  The  Commo- 
dore 64  and  Atari  versions  require 
Ajmstick. 
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When  autumn  winds  send  a  shiv- 
er down  your  spine  and  the 
witching  hour  draws  near,  there's 
no  better  entertainment  than  a 
good  computer  game.  "The 
Witching  Hour"  is  an  absorbing 
contest  of  strategy  based  on  Al- 
querque,  a  board  game  played  in 
ancient  Egypt  and  still  popular  in 
Spain  today.  Type  in  and  save 
The  Witching  Hour,  referring  to 
the  listing  for  your  computer. 
Since  every  version  is  similar, 
read  the  general  game  rules  be- 
low, then  check  the  specific  notes 
for  your  computer  before  running 


the  program. 

The  Witching  Hour  pits 
broomstick-straddling  witches 
against  ethereal  ghosts  and  is 
played  on  a  board  of  25  squares 
with  12  pieces  to  a  side.  After 
choosing  sides,  you  attempt  to 
take  your  opponent's  players  by 
jumping  over  them.  You  can 
move  vertically,  horizontally,  or 
diagonally.  However,  certain  di- 
agonal moves  are  illegal  (the  lines 
between  squares  show  where  you 
can  go)  and  only  one  square  is 
vacant  when  the  game  begins. 

Jumping  an  opposing  player's 


THREE  BOOKS  OF  GAMES 
FOR  ONLY  $29.00 


COMPUTEI's  First  Book  of 
Commodore  64  Games 

Edited,  $12.95,  ISBN  0-942386-34-5 
Packed  with  games  for  the  64  ptus  Ideas 
and  teclinlques  tor  writing  your  own  gomes. 


Commodore  64  Games  for  Kids 

Clark  and  Kathy  H.  Kidd. 

$t2.95,  ISBN  0-942386-37-X 

Games  that  teach  as  they  entertain.  For 

kids  from  preschool  to  high  school. 


For  a  limited  time  only, 
you  con  order  all  three 
of  these  fontostic 
gome-filled  books  for 
your  Commodore  64 
for  only  $29.00. 


You  get  65  fully  tested,  ready-to- 
enter  educational  and  recreational 
games  for  the  whole  family  to  en- 
joy— and  you  save  25  percent  off 
the  regular  retail  pricel 


To  order  your  COMPUTE!  Books, 
moll  this  form  with  your  payment 
toCOMPUTEl  Books,  P.O.  Box  5058, 
Greensboro,  NC  27403,  For  fastest 
service,  call  toll  free  600-334-0868 
(In  NC  919-275-9809), 


COMPUTEI'S  Second  Book  of 
Commodore  64  Gomes 

Edited,  $12.95,  ISBN  0-942386-64-7 
Outstanding  games  plus  articles  showing 
how  to  design  videogames  and  write  text 
adventures. 


Please  send  me  the  following  books.  I've  Included  $2.00  shipping  and  handling  charges  (or 
each  book.  ($5.00  per  book  for  airmail  outside  the  U.S.) 


COMPUTEI's  FIrsf  Book  of  Commodore  64  Games  (34-S)  $12.95  each 
COMPUTEI's  SecOfKl  Book  of  Commodore  6A  Games  (64-7)  $12.95  eoch 
Commodore  64  Gomes  for  Kids  C37-X)  $  1 2.95  each 
SPECIAL  SAVINGS— All  three  iDOOks  for  $29.00 

Subtotal 


ALL  ORDERS 

(VIUST  BE 
PREPAID  IN 
U.S.  FUNDS 


D  Poyment  enclosed  (check  or  money  order) 


NC  residents  add  4.5%  tax 
Shipping  charges 
(S2.00  per  book) 

Total  paid 


D  Chorge     D  IvIaslerCard 
Account  No 


n  Visa     DAmerlcan  Express 
Exp,  Dote . 


(Required) 


Signature . 

Name 


Addreu 

CItv 


.stale. 


Zip 


Please  allow  4-4  weeks  tor  deliver/ 


75A1161 


COMPUTEI's  SeCOfvO  BOOK  OF 


COMMODORE 


64 
GAMES 


VWV^  V 


Strtwo  oonwi.  ticm  rwwic  iirtioiicr* 
00*WE'  Putfcotix* 


(Order  all  three  books  A 
today,  This  offer  expires  | 
November  10,  1985,  J 


COMPUTE!  Books  are  available  In  the  U.K., 
Europe,  the  Middle  East,  and  Africa  from 
Holt  Saunders,  Ltd..  1  St.  Anne's  Road,  East- 
bourne, East  Sussex  BN21  3Ur*J,  England. 

COMPUTE'  Publications,lnc^ 


CALL  TOLL  FREE  1-800-631-1003 


n  compuTER  BACK  TO 

V^^^^^    Centers  of  America,  Mail  Order  LTD.      ^^^^^^^^  ^^^ 


Qz  commodore 
THE  NAME  YOU  CAN  TRUST 


fs  commodore 

Letter  1101 
Quality  Printer 

$274^^ 


commodore 
1702 
IVIonitor 

i749s 


fz  commodore 
64 


",',',V'f"'i"Vr'?'i  I  '  \ 


39995 

"17995 


Single 
Drive  , . 


14495 

CSl  commodore 

1541 

Disc  Drive 

$ieg95 


SOFTWARE  SPECIALS 


MONITORS 

BMC  Color  1499s 

Pan  1300  RGB  &  Comp  289" 

Sharp  Green B4" 

Sharp  Amber 69" 

JUMP  MAN     2°° 


Penguin  Srtware 

Ouea  

Transytvania      , , 

Swri)  of  Kadash 

Xyphus  

GrapNcs  Uagicm  Pictuic 
Painter  ,     . 


19.39 
19.99 
19,99 
19.99 

21.99 


PreleislDnal  Software 

Fleel  System  2— V'Vord  Processor 
with  buill-m  70,000  wird  sirell 
ctieck 


59.95 


Baitie 

Hot  kVlieels , 
Baseball 
Pilstop 
Prtstob  II 
9  to  5  Typing 
Morela 


EpY« 


19.99 

19.99 
19.99 
24.99 
24.99 
24.99 
24.99 


CBS  Software 
Or  Seuss  Fix  up  The  Wi>.up 

Puzzler 

Sesame  Street  Lener-Goflound 
Kg  Bird's  Fun  House 
Trie  Sea  Vjyager 
Viieather  Tamers 
fktovie  Musical  Madness 
Sut;ces3  w/Declrrals 

(Md/Subll  DT 
Success  w/Decimals 

(Mult/Divl  DT 
Success  w/fraclions 

(Md/Subl)  D-T 

Success  vr/Fractioiis 

(Mult/av)DT  

Ducks  At>ffj'  

Ernie's  Magic  Shapes     

Mastenng  The  SAT  

Murder  t^  ttie  Doisn 
Peanut  Butler  Panic 


19.99 
19.99 
19.99 
2tas 

nsi 

9.99 

USB 


14.99 

14.99 
.23.99 
.23.99 

104  J9 
2a99 
24J9 


Neutral  ZoneD/T 
Spriiema5ler-D/T 
Beachhead-D/T 
Master  Composer-D 


AsscmMer-O 
Easy  Rnance  1,  II. 
Easy  Ca)c-D 
Easy  Scfipt-D 
Easy  Spell-D 
ljogo-0 

The  Manager-D  . 
Gerieral  LidgerD. 
fleets.  Rec.-D 
fleets  Pay-D 
Magic  DeskD 
Zorkl,  llorllI'D. 
Suspended'O    . . 
Stsrcross-D 
Silent  Birtler 
Deadline-!) 
Sky  Travel 


Comninlgig 
.  III.  IV.-D 


20.95 
29.95 
20.95 
2195 


17.95 
19J5 
04.95 
39.95 
19.95 
49J5 
jrJ5 
37.95 
37.95 
37.95 
52.95 
29.95 
29.95 
29.95 
24.95 
29.95 
27.00 


IN  NEW  YORK  STATE  CALL  TOLL  FREE  l.linil-^^^oR^"^ 
1-800-221-2760  or  516-349-1020         I   OUU   548-0009 

OR  WRITE:  COMPUTER  CENTERS  OF  AMERICA,  81  TERMINAL  DRIVE,  PLAINVIEW,  NY  11803 


WE  HAVE  A  FULL  LINE  OF  COMPACT  DISC  PLAYERS 


SCHOOL  SPECIALS 


./SA^A 


■^^^m" 


FALL  SOFTWARE  SPECIALS! 


Simons  Basic 

or 

ComniDdore  Programmers' 

Reference  Guide 


??S^^" 


PRINTERS 


Gemini  SG10 209" 

Gemini  SG15 359'5 

Gemini  SG10C  w/Built-in 

Commodore  Interface Call 

Gemini  SR  10/15  newi Call 

Gemini  SBIOnewi  Call 

Silver  Reed  400  249" 

Panasonic  1091    Call 

HUSH  BOCD  Smaller.  Quieter         89" 


si^^ 


20  MEMOREX 
SS/DD  DISCS 

■Alter  S5  Mfr  s  Rebaie 


WE  NOW  HAVE  A  LARGE 
SELECTION  OF  COMPACT  DISCS 


CBS 


NEWI 

BILLY  JOEL'S  GREATEST  KITS 

Michael  Jackson  ^  Thriller EK  38112 

Wham!  -  Pilake  It  Big CK  39595 

Barbra  Streisand  ■  Emolian  . . .  .CK  39430 
Jolinny  Matlils  ■  Right  from 

the  Heart CK  39601 

Hilly  Joel  ■  An  Innocent  Man  .  .CK  38837 
Julio  Igiesias  -  HDD  Bel  Air 

Place  CK  39157 

Bruce  Springsteen  -  Bom 

,   in  the  USA CK  38653 


Warner/ El  ektra 
Atlantic 

Phil  Collins  -  Ksllo  I  Must 

Be  Going... 80035 

John  Fager7  •  Cenlertielij 25203 

Eagles  ■  Grt  atest  Hits 

1971-75 105 

Al  Jarreau  -  breaking  Away 3576 

Carly  Simon  -  The  Best  ol  109 

Prince  &  The  Revolution  - 

Purple  Rain  25110 

Madonna  -  Madonna 23867 


DEUQS 


Joe  Wiiiiams  -  Nolhin'  Bui 

the  Blues 4001 

Babby  Shew/Chuck  FIndley  • 

Tmmpets  No  End 4003 

Mavis  HIveis  -  It's  A  Good  Day 4002 

Maria  Callas  -  Chentblnl  — 

Medea ACO0CL2O1 

Jerry  Lee  Lewis,  Little  Richard, 

Bill  Haley  -  Kings  of  Rocl( 

'nRoll  290-13-007 

Survivor  -  Eye  of  the  Tiger  .  ..29014021 


TELARC 

Tcheikovsliy,  CInunuttI 

On:h.  - 1812  Overture 0080041 

Stravinsky.  Atlanta 

Symph.  ■  The  Firebird  CD80039 

Beethoven,  The  Cleveland 

Oreh.,  Symph.  #3  "Eroica" . .  .0080090 

DEMON 

J.S.  Bach  •  Trio  in  D  Minor . . , .  .C37-7093 
Nancy  Wilson  -  I'll  Be  a  Song  .  .038-7061 
All  Farmer  with  The  Great 
Jazz  Trio  -  Ambrosia C38-7D91 


WE'RE  PROUD  OF  OUR  PRICES  -  SATISFACTIOK  GUARANTEED 

Check.  Money  Order,  MC  or  VISA  accepted  /  No  additional  charge  lor  MasterCard  and  Visa  /  Call  for  shipping  and 
handling  inlormation  /  NYS  residents  add  appScable  sales  tax  /  Prices  and  availability  are  subiecl  to  change  without 
notice  /  All  factory  fresh  merchandise  with  manufacturer's  warranty.  Dealers  Welcome.  Call  fnr  receni  price 
reduclions  and  new  rebate  information.  Plus  shipping  and  handling.  No  returns  wilhoul  return  authorizaliDn  number 


Q^ampuTER 


Centers 
ol  America 
Mail  Order  LTD. 


piece  removes  that  piece  from  the 
board.  If  no  capture  is  possible,  you 
may  move  any  piece  to  an  adjacent 
empty  square.  You  may  not  pass  up 
a  capture — if  it's  possible  to  jump 
an  opponent,  you  must  always  do 
so — and  if  the  first  capture  puts  you 
in  position  to  make  another,  you 
must  jump  again  (except  in  the 
Apple  version).  The  computer 
won't  let  you  make  illegal  moves. 
Play  ends  vk^hen  all  the  pieces 
from  one  side  have  been  removed 
from  the  board.  You  can  play 
against  a  friend  or  measure  your 
skills  against  the  computer  (the  IBM 
and  TI  versions  also  let  you  watch 
the  computer  play  itself).  Like  other 
contests  of  strategy,  The  Witching 
Hour  is  simple  to  learn,  but  a  chal- 
lenge to  master,  and  can  be  played 
at  many  different  levels.  Hint:  It's 
sometimes  smart  to  sacrifice  a  play- 
er to  draw  the  opponent  into  a  dan- 
gerous position. 

IBM  PC/PCjr  Version 

Each  game  square  on  the  screen  is 
marked  with  one  of  the  letters  of 
the  alphabet.  To  move  a  piece,  first 
type  the  letter  for  the  square  of  the 
piece  you  want  to  move.  Then  type 
the  letter  of  the  square  where  you 
want  to  go.  For  instance,  to  move  a 
witch  from  square  L  to  square  M, 
type  L  when  the  computer  prompts 
you  with  FROM  and  type  M  when 
it  prompts  you  with  TO.  If  you 
press  Enter  without  typing  a  letter, 
the  computer  takes  that  turn.  Thus, 
to  play  alone  against  the  computer, 
just  press  Enter  every  other  turn. 
Press  Enter  on  every  turn  to  watch 
the  computer  play  against  itself. 

Commodore  64  And 
VIC-  20 

Both  Commodore  versions  of  The 
Witching  Hour  offer  a  one-  or  two- 
player  option  when  the  game  be- 
gins. The  64  version  is  played  with 
a  joystick.  Plug  the  joystick  into 
port  1  if  you  are  playing  alone  (of 
course,  two  joysticks  are  needed  for 
the  two-player  version).  The  col- 
ored box  indicates  which  square 
you  are  on.  Use  the  joystick  to  posi- 
tion the  box  on  the  piece  you  wish 
to  move,  then  press  the  fire  button: 
The  box  will  change  color.  Now 
move  the  box  to  the  square  where 
you  want  the  piece  to  go,  and  press 
the  button  again.  If  the  move  is 
legal,  the  piece  appears  in  the  new 


square  (if  not,  you  get  to  try  again). 
The  VIC-20  game  requires  at 
least  8K  memory  expansion  and 
uses  keyboard  controls  exactly  like 
the  IBM  version.  Each  square  is 
marked  with  a  letter.  When  the 
computer  prompts  you  with  FROM 
and  TO,  make  your  move  by  enter- 
ing the  appropriate  letters.  Before 
loading  the  VIC  version,  you  must 
enter  the  following  two  lines  in  di- 
rect mode  (don't  add  a  line  number, 
and  hit  RETURN  after  each  line): 

POKE  43,l:POKE  44,32:POKE  8192,0:NEW 
POKE  36869,240:POKE  36866,150:POKE 
648,30:PRINT"{CLR}" 

Atari  Version 

The  Atari  game  requires  a  joystick 
(a  pair  for  the  two-player  game) 
and  is  played  like  the  Commodore 
64  version.  The  joystick  controls  a 
colored  box.  Move  the  box  over  the 
piece  you  want  to  move,  then  press 
the  fire  button.  After  the  box 
changes  color,  move  it  to  the  square 
where  you  want  to  put  the  piece, 
then  press  the  button  again.  Player/ 
missile  graphics  are  used  to  form 
the  witch  and  ghost  figures,  and  a 
short  machine  language  routine 
moves  them  quickly  around  the 
screen. 

Apple  Version 

The  Witching  Hour  runs  on  any 
Apple  Il-series  computer  with  DOS 
3.3  or  ProDOS.  When  the  program 
starts,  you  must  choose  between  a 
one-  or  two-player  game.  Then  the 
game  board  is  drawn  and  play  be- 
gins. The  flashing  box  shows  which 
square  you  are  on,  and  is  moved 
with  keyboard  controls.  Press  the  I 
key  to  go  up,  J  to  go  left,  K  for 
down,  and  L  for  right.  Press  RE- 
TURN when  the  box  is  on  the  piece 
you  want  to  move,  then  move  the 
box  to  the  desired  square  and  press 
RETURN  again. 

TI-99/4A  Version 

This  program  runs  on  any  TI- 
99/4A  computer  with  either  con- 
sole BASIC  or  TI  Extended  BASIC. 
Every  game  square  is  labeled  with  a 
letter,  and  the  pieces  are  moved  on 
the  board  with  keyboard  controls. 
The  first  letter  you  enter  (when  the 
computer  prompts  FROM:)  desig- 
nates the  piece  you  wish  to  move. 
The  second  letter  (entered  when 
the  computer  prints  TO:)  desig- 
nates the  square  you  will  move  to. 


The  computer  signals  with  a  beep 
when  you  try  an  illegal  move.  The 
game  may  be  played  by  one  or  two 
players,  or  the  computer  can  play 
both  sides.  Whenever  you  press 
ENTER  without  typing  a  letter,  the 
computer  takes  that  move. 


Ultoh-s    turn 


"The  Witching  Hour"  for  IBM  PC/PCjr 
forms  ghost  and  witch  shapes  with  PUT 
statemeitts. 


Program  1:  The  Witching 
Hour,  PC/PCjr  Version 

For  Instructions  on  entering  this  listing,  please 
refer  to  "COMPUTEI's  Guide  to  Typing  In 
Programs"  published  bimonthly  in  computei. 

Kf  10  GOSUB  530:  GOTO  280 

OG  20  H=0:K=0:FOR  A=7  TO  35:GQSU 

B  60: NEXT 
6F  30  GDSUB  170:  IF  H<  1  THEN  250 
GE  40  H=0:K=0:A=T:  GDSUB  60:  IF  H< 

1  THEN  250 
HI  50  GOTO  30 
DC  60  IF  B(A)=0  OR  B(fl)=-S  DR  B( 

fl)=2  THEN  RETURN 
BP  70  FDR  B=0  ra  DCfl-7):C=A+M(B) 
: IF  B<C)=S  OR  B(C)=2  THEN 
160 
QC  80    IF  B(C>  THEN  120 
ND  90  SC=RNDfn«.9:  IF  H<SC  THEN 

H=SC:F=A:T=C 
«E  100  IF  CK=1  AND  T1=C  THEN  L=  1 

!B=7 
ES  110  GOTO  160 
NK  120  IF  B(C+MtB))  THEN  160 
JN  130  SC=1+RND(1)«.9:  IF  H<SC  TH 

EN  H=SC : F= A : T=C+M ( B ) : K=C 
UK  140  IF  CK=0  THEN  160 
SP  150  IF  T1=C+M(B)  THEN  L»1:K1  = 

C !  B=7 
6K  160  NEXT:  RETURN 
m    170  B(T)=B<F) :B(F}=0:A=F:GDSU 

B  760 
EF  1B0  IF  K  THEN  B  (K)  =0:  A=K:  GDSU 

B  760 
DD  190  A=T:GDTa  760 
HB  200  GOSUB  520:  IF  S=l  THEN  PR  I 

NT"The  witches  win:":GOTO 
220 
Bfl  210  PRINT"The  ghosts  win!" 
OF  220  LOCATE  23,  10:  PRINT"Hi  t  a 

key  to  play  again" 
OE  230  K»=INKEV«:IF  K«=""  THEN  2 

30 
GE  240  RUN 

NI  250  B— S:H=0:A=7 
1.P  260  IF  A=36  THEN  200 
lit.  270  GOSUB  60:  IF  ■H=0  THEN  A=A+ 

Is  GOTO  260 
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The  complete  1541  enhancement  system . . . 


RDOS 


/WAKES 
GREAT  COFFEE!! 

The  1541  is  the  slowest  disk  drive  on  planet  earth.  Even  simple  operations  seem  to  take 
forever.  Quickioaders  and  Fastloaders  that  software-patch  the  operating  system  are  vulnerable 
to  being  knocked  out  of  memory,  rendering  them  totally  useless.  Even  Flashier  products  that 
require  permanent  modifications  to  the  64  and  1541  can't  compete  with  the  blinding  speed  of 
STARDOS. 

STARDOS  accelerates  every  (yes,  we  said  every)  function  of  the  1541  disk  drive.  Other 
fast  loaders  only  load  PRG  files  faster.  STARDOS  also  speeds  up  SEQ,  REL,  USR  and  DIRECT 
ACCESS  files.  Everything  including  FORMAT,  VERIFY,  SCRATCH,  VALIDATE,  INITIALIZE  and 
COPY  are  much  faster.  In  addition  STARDOS  adds  a  vast  array  of  easy  to  use  commands  all  at 
the  touch  of  a  key. 


A  sampling  of  STARDOS  features: 

•  Accesses  ALL  types  of  files  up  to  1,000%  faster! 

•  Saves  up  to  300%  faster  than  normal  (with  extended 
verify) 

•  DOES  NOT  CHANGE  THE  SPEED  AT  WHICH  THE 
DRIVE  MOTOR  SPINS 

•  Makes  your  1541  MORE  RELIABLE  and  LESS  PRONE 
TO  BREAK  DOWN  or  OVERHEAT! 

•  STARDOS  is  fully  expandable  for  multiple  fast 
disk  drives 

•  Easy  (5  minute)  plug  in   installation.    User  friendly 
manual 

•  100%  compatible  with  software  and  serial  bus 
peripherals 

•  Adds  years  of  life  to  your  disks  and  drive  in 
reduced  wear 

•  Cures  a  number  of  bugs  in  the  Commodore  64  and  1541 
disk  drive  including  ; 

•  The  damaging  'Head  Knock'  that  can  misalign 
your  1541 

•  The@:  Save  with  replace  bug!! 


•  The  Editor  lock-up  bug 

Simply  the  best.  $74.95 
[Take  advantage  of  our  introduction  special  at  $64.95] 


•  Harness  the  full  power  of  your  disk  drive  with  the 
built  in  DOS  wedge 

•  Lock/unlock  files  and  protect/unprotect  disks  from 
the  keyboard 

•  Powerful  sector  editor  allows  direct  viewing  of  diskette 

•  Upgrades  computer  and  drive  to  the  latest  Commodore 
specifications 

•  Instant  access  to  the  built  in  mini-wordprocessor 
for  short  notes  and  memos 

•  Built  in  copier  copies  all  file  types  (even  relative) 
easily  and  effectively 

•  Built  in  disk  duplicator  copies  an  entire  disketite 
in  less  than  3  minutes 

•  Fully  expanded  machine  language  monitor,  always 
on  line 

•  Quality  hardware.  Full  120  day  repair  or  replace 
warranty 

•  Satisfaction  guaranteed  or  money  back— no  questions 
asked 

•  (Oh,  by  the  way,  we  lied,  STARDOS  makes  LOUSY 
COFFEE) 


Personalize  your  C64!  for  a  $10  (non-refundable)  charge 
we  will  include  a  21  character  power-on  message  with 
your  favorite  screen,  border  and  lex!  colors.  Example: 


h  \    KE    '  S       C0MM0D0RE-6¥ 


Bar.kgrniinrt       g/JcA:         Border      R^d 


Ten  I     Qrian 


Write  of  phone  for  additional  information. 

-Trademart^  o(  Commodore  Business  Machines 


WRITE  OS  PHONE 


STii^HPOmT  SOFTWARE 


Star  Route  1  D 


Ga^elte,CA  96034 


[916]435-E371 


When  ordering  by  mail: 

•  $64.95  +  3.00  shipping 

•  S64.95  +  4.00  COD  orders 

•  Shipping  out  of  USA  $6.00 


•  Calif,  residents  add  6%  sales  lax 

•  VISA  or  Mastercard  accepted 
Please  allow  4-6  weeks  tor  delivery. 


St  280    D=0:GO5UB    520:  IF    S-1     THEN 
PRINT"Bhost's    turn":GOTO 
300 
OF  290    PRINT"Witch's    turn" 
t"  300    PRINT    TAB  (16)  "From:  ■'; 
KJ   310    E=E+1:K«=INKEV«:  IF    K«  =  "" 
THEN    310 

IF    ASC(K«)=13    THEN    GQSUB 
S20: RANDOMIZE    E:GDTD    20 


K  320 

U  330 

m  340 

Dfl  330 
SC  360 

DD   370 

Jn  3B0 
6C  370 

K  400 
BH  410 
NB  420 
FH  430 
QL  440 
DM  4S0 
EF  460 
PO   470 

DD  480 
CD   4'70 

tS  500 

JD  Si0 
m  520 


IF    ASCtKSX^T    OR    ASC(K»)> 

121  THEN  310 

PRINT  K*!A=N(ASC(K*)-97) : 

Z=A 

LOCATE  23, 18:PRINT"Ta: "; 

)<«=INKEV*:  IF.K*"""  THEN  3 

60 

IF    ASCCK4X97    DR    ASC<K»)> 

121  THEN  360 

PRINT  K»!Tl=NCASC(K«)-97) 

CK=1:L=0:K1=0:BOSUB  60: CK 

-0 

H-0S  A=7 

IF  A=36  THEN  440 

GDSUB  60: IF  H>=1  THEN  440 

A=A+1:IF  ft<36  THEN  420 

IF  D  THEN  470 

IF  L  THEN  4B0 

SOUND  99, 5: GOTO  280 

IF  L=0  DR  K1=0  THEN  SOUND 

99,5:GDTO  510 
IF  K1=0  AND  H>=1  THEN  460 
F=Z:T=Tl:K=KlsGOSUB  170:1 
F  K1=0  THEN  250 
A=T:Z=A:H=0:GOSUB  60: IF  H 
<1  THEN  250 

GOSUB  520: D=l: GOTO  350 
LOCATE  20,1: FOR  B=l  TO  3: 
PRlNTsPRINT" 

"; :NEXT: 
LOCATE  21, 14: RETURN 
KEY  OFF: SCREEN  1 : COLOR  0, 
I:CLS:DEFINT  C,W 
DIM  CI t9B) ,W1 (98) ,SQ(9B) , 
B(42) ,0(28) ,X(35) ,Y(35) ,L 
(35) ,XL(35) ,YL(35) ,NC2B) 
LINE  (50,B0)-(ai, 103) , 1,B 
LOCATE  12,12:  PRINT  "The 
Witching  Hour 

LINE  (Z30,80)-(261,103)  ,  1 

,B 

GET  (50,80)-(Bl, 103) ,SQ 

FOR  A=0  TO  52: READ  CI (A) : 

NEXT 

PUT  (56, 82), CI 

GET  (50,80)-(Bl, 103),C1 

FOR  A=0  TO  69: READ  Wl (A) : 

NEXT 
DC  630  PUT  (232,82),  HI 
IIH  640  GET  (230,a0)-(261,  103),W1 
11  650  S=-1:F0R  A=0  TO  7:  READ  M( 

A): NEXT 
Pd  660  FOR  A=0  TO  28:REflD  D(A):N 

EXT 
LD  670  B=4B:C=32:D=S9:E=12 
BL  6B0  FOR  A=0  TD  4:  FOR  F=0  TO  4 

!H=6«A+F+7:  X  (H)-=B*F+D-15: 

Y<H)=C«A+E-11 

BO  690  L(H)=G+97!N<G)=H:G=G+1:XL 

(H)=6*F  +  10:YL(H)»-4tA+ltNE 

XT: NEXT 
ff   700  CLSiFOR  A=0  TO  4:  LINE  (D, 

C«A+E)-(B«4+D,C*A+E) ,2:NE 

XT 
BH  710  FDR  ft=0  TO  4:  LINE  (BIA+D, 

E)-(B«A+D,C»4+E) ,2:NEXT 
OE  720  A=0:F=0:  GOSUB  740:A=B+B:G 

OSUB  740:  F>=C+C:  GOSUB  740: 

A-0: GOSUB  740 
£f  730  FOR  A=0  TO  42:READ  B(A):G 

OSUB  760: NEXT: RETURN 
6P  740  LINE  (D+A,E+F)-(2*B+D+A,2 

«C+E+F),2 
FJ  7S0  LINE  (D+A,2«C+E+F)-(2«B+D 


K. 

530 

LI 

540 

LP 

350 

IH 

560 

DA  570 


m 

580 

u 

590 

m 

600 

KA 

610 

NC 

620 

+A,E+F) ,2: RETURN 
K6  760  IF  B(A)=2  THEN  RETURN 
FP  770  IF  B(A)<0  THEN  PUT  (X(A), 

Y(ft) ),K1,PSET 
HIC7B0  IF  B(fl)=0  THEN  PUT  (X(fi), 

YCA) ),SQ,PSET 
ti   790  IF  B(A)>0  THEN  PUT  (X(A), 

Y(A) ) ,C1,PSET 
JN  800  LOCATE  YL  (A)  ,  XL  (A)  :  PRINT 

CHR»(L{A) ) : RETURN 

10  B10  DATA  36,20,-256,192,0,-96 

1,0, 16128,255,0,-1,192,-3 
328,-16177,0,-1,192 

LN  S20  DATA  16128,255,0,-1009,-1 
63B1, 1020, 16368,-16,-1,-3 
841,-1,-769,-16336,-193 

FC  830  DATA  192,16128,-3841,0,-2 
41,252,768,-769,0, 16128,2 
52,0,-4033,0, 16128, 192,0 

DJ  840  DATA  -4081,0,0,255,0 

01  850  DATA  52,20,48,0,3,15360,2 
40, 768, 0, -241 , 252, -16381 , 
768, -1 , 960, 192, -256 

CP  860  DATA  -769,-4081,0,-241,16 
3S3 , 255 , 3840 ,4095, 12543,0 
, -1009, -1 , 192, 768, -61 

Dt  870  DATA  207,0,3840,-16129,0, 
0,-12289, 192, 0,-253,-1636 
9,0,768,-15361,240 

>P  880  DATA  -32768,-253,15600,0, 
168, -193,-16369, -22016, -8 
1 , -21761 , -24406, 16296 

t  890  DATA  -1,0,-32768,-241,252 
,0, 3840,-384 1 , 0, 0, -16372 

(L  900  DATA  -6,1,6,-1,-5,7,5,-7 

UN  910  DATA  7,3,7,3,7,0,3,7,3,7, 
3,0 

M  920  DATA  7,3,7,3,7,0,3,7,3,7, 
3,0,7,3.7,3,7 

11  930  DATA  2,2,2,2,2,2,2,-1,-1, 

-1,-1,-1,2 
CI  940  DATA  -1,-1,-1,-1,-1,2,-1, 

-1,0,1,1,2 
BJ  950  DATA  1,1,1,1,1,2,1,1,1,1, 

1,2,2,2,2,2,2,2 


Program  2:  The  Witching 
Hour,  Commodore  64 
Version 

Version  by  Kevin  Mykytyn,  Editorial 
Programmer 

For  instojctlons  on  entering  this  listing,  please 
refer  to  "COMPUTEI's  Guide  to  Typing  in 
Pfogroms"  published  bimonthly  in  commute!. 

10    POKE    56,56:CLR:Z=1:U=53287 

! rem    132 
20    POKE53231,0:POKE53280,0:PRI 
NT"(CLR}[2    D0WN}"TAB(1I)" 

[yel3the  witching  hour 

{2  D0WN}[WHT)"      :rem  134 

25  PRINTTAB( 11) "JOYSTICK  IN  PO 

RT  ll2  DOWNi'':PRINTTAB{6)"T 

WO  JOYETICKS  FOR  TWO  PLAYER 

S  : rem  102 

J0    PRINTTAB{8)"t3    DOWN ) ( CYN } P R 

ESS    DOWN    FOR    ONE     PLAYER": PR 

INTTAB(11)'"E2    DOWNlUP    FOR   T 

WO    PLAYERS  :rem   252 

50    NP=PEEK( 56321 )AND3:IFNP=3TH 

EN50  :rem   40 

60    IFNP=2THEN113  : rem    195 

70    PRINTTAB(9) " J3    DOWN) {CRN ) PR 

ESS    LEFT    TO    GO    FIRST" :PRINT 

TABCll)"{2    DOWN) RIGHT    TO    GO 

SECOND"  irem   141 

80    IF  ( PEEK  C  56321 )  AND4 )  04THENF 

1=1:GOTO110  I  rem   141 


90    IF(PEEK( 56321) AND8) 08THENF 

1=-1:GOTO110  :rem    195 

100    GOTO80  :rem    50 

110    PRXNT"{CLR)":GOS0B650:SS=" 

(OFF] {home} {yEL) (13    RIGHT) 

":GOTO350  :rem   68 

120  H=0:K=0:FORA=7  TO  35:GOSUB 

160: NEXT  : rem  229 

130  GOSUB270:IF  H<1  THEN340 

: rem  241 

140  H=0:K=0:A=T:GOSUB160:IF  H< 

1  THEN340  :reni  221 

150  GQTO130  :rem  99 

160  IF  B(A)=0  OR  B(A)=-S  OR  B{ 

A)=2  THEN  RETURN  . : rem  140 

170  FOR  B=0  TO  D(A-7) :C=A+M(B) 

:IF  B(C)=S  OR  B(C)-2  THEN2 

60  :rem  237 

180  IF  B(C)  THEN220    : rem  193 

190  SC=RND(1)*.9:IF  H<SC  THEN 

{ SPACE ) H=SC : F=A ; T=C 

: rem  157 

200  IP  CK=1  AND  T1=C  THEN  L=l : 

B=8  :rem  207 

210  GQTO260  :rem  100 

220  IF  B(C+M(B))  THEN260 

:rem  203 
230  SC=l+RND(l)*.9!lF  H<SC  THE 
N  ';=SC:F=A:T=C+M(B)  :K=C 

:  rem  4 

240  IP  CK=0  THEN260    ! rem  2  31 

250  IF  T1=C+M(B)  THEN  L=l :K1=C 

:B=8  :rem  70 

260  NEXT: RETURN         : rem  241 

270  A=F:B(T)=B(F):3(F)=0:GOSUB 

1130  :rem  147 

280  IFK  THEN  B(K)=0 s A=K iGOSUBl 

130  :rem  112 

290  A=T;GOTO1130       : rem  165 

300  GOSUB610:IF  S=l  THEN  PRINT 

LEFT?(S?,14)"[YEL]THE  WIT 

CHES  WINl":GOTO320:rem  137 

310  PRINT  LEPTS(S5,15)"(YEL)TH 

E   GHOSTS    WINl"  : rem    116 

320    PRINT" (HOME) (DOWN] "SPC( 12) 

"HIT    FIREBUTTON"  : rem    79 

330    WAIT56321,16,16:POKE53269, 

0:POKE53248,0:RUN    :rem    186 

340    S=-S:Z=-(Z=0) :H=0:A=7 

: rem  155 
345  IF  A=36  THEN  300   :rem  212 
347  GOSUB160!lFH=0THEN  A=A+1 :G 
OT0345  srem  140 

350  D=0:GOSUB610:IF  NP-1  AND  S 
=-1  THEN  Z=l        :rem  39 
360  IF  Fl=-1  THEN  Z=l   :rem  49 
370  IF  NP=1  AND  S=F1  THEN120 

:rem  209 
380  IF  S=l  THEN  PRINT  S5"GH0ST 
'S  TURN":GOTO400   : rem  177 
390  PRINT  S$"WITCH'S  TURN" 

:  rem  38 
400  Q=3!R=3:FL=0:GOTO480 

srem   153 
410    IF(PEEK(S6320+Z)AND16)<>16 
ANDFL=0THENFL=1 :GOSUB490 :A 
=X : ZZ=A: POKEU , 5 : GOTO430 

:rem    136 
420    IF(PEEK{56320+Z)AND16)<>16 
ANDFL=1THENGOSUB490:T1=X:P 
OKEU,7:GOTO500  : rem   40 

430  JX=15-{PEEK(56320+Z)AND15) 
:OKJXGOTO440 , 4  50 , 410 , 460 , 4 
10,410,410,470 ;GOTO410 

: rem   54 
440    Q=Q-1*-{Q>1) :GOTO480 

:rem   76 
450    Q=Q+1*-(Q<5) :GOTO480 

: rem  77 
460    R=R-1*-{R>1) :GOTO480 

: rem   81 
470    R=R+1*-{R<S)  :rem   67 
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A  SPECIAL  APPLE-SPECIFIC  PUBLICATION  FROM  THE  PUBLISHERS 

OF  COMPUTE!,  COMPUTEi's  Gazette,  AND 
BEST-SELLING  COMPUTE!  BOOKS. 


Buyer's  Guide  lo  Business  Software 


APPLICATIONS  SPECIAL 


On  Thi  Moanfuw 
AoHCOCMrvtAw 


domrsom 


The  second  semiannual 

edition  of  COMPUTERS 

Apple  Applications  Special 

goes  on  sale 
October  1J985. 

Price:  $3.95 
(in  Canada  $4.75) 


Editorial 

COMPUTEI'S  Apple  Applications  Special  second  issue  features  applications,  purchasing  de- 
cisions, tutoriais,  and  in-deptti  feature  articies  for  owners  and  users  of  Apple  personal 
computers.  There  are  exciting  applications  for  business,  school,  and  home.  From  software 
to  hardware  to  the  state  of  the  industry,  this  special  issue  serves  as  a  useful  tool  and  a 
handy  reference.  The  special  issue  includes: 


Features 

Apple  at  Tan.  and  Whaf's  Coming  in  the 
Next  Decade:  This  in-depth  iook  de- 
scribes Appie's  piace  in  the  industry  and 
predicts  what  it  wiii  do  in  the  future.  Can 
the  Macintosh  Office  concept  succeed 
against  iBiVl?  How  will  Apple  retain  its 
position  in  the  market  when  the  newest 
round  of  computers — such  as  the  Com- 
modore Amiga  and  Atari  ST — reaches 
homes  and  schools?  This  intriguing  sur- 
vey includes  comments  by  computer  in- 
dustry analysts  and  software 
manufacturers. 

Cruising  MAUG:  The  Micronet  Apple 
Users  Group  is  probably  the  best 
connection  any  Apple  owner  can 
make.  Available  through  CompuServe, 
MAUG  lets  Apple  users  communicate 
and  exchange  information  and  pro- 
grams. This  guide  to  MAUG  describes 
just  some  of  its  features,  and  highlights 


programs  from  Macintosh  desktop  util- 
ities to  complete  terminal  software,  all 
of  which  can  be  retrieved  with  a 
modem. 

TtiB  Big  Picture:  Innovative  hardware 
and  software  con  transform  the  Apple  I 
computer  into  a  powerful  graphics  ma- 
chine ond  enhance  the  Macintosh's  al- 
ready considerable  abilities.  Drawing 
programs,  digitizers,  and  graphics  tab- 
lets ore  featured  and  evaluated  in  this 
buyer's  guide  and  tutorial. 


Applications 

Dr.  Disk:  Allows  you  to  read  from,  edit, 
and  write  to  any  block  on  any  disk.  An 
excellent  utility  which  lets  you  examine 
disk  contents,  manipulate  catalogs,  and 
even  change  mochin©  language 
programs. 


Enhanced  Applesoft  INPUT:  A  short  ma- 
chine language  utility  which  turns 
Applesoft  INPUT  into  a  more  flexible  and 
powerful  statement.  Allows  entry  of  any 
valid  numeric  expression,  as  well  as 
commas,  quotes,  or  colons  as  responses 
to  the  INPUT  prompt. 

The  Office  for  Everyone:  A  major 
applications  feature  on  using  Word, 
Chart,  File.  Multlplan,  and  MacTerrninal 
on  the  Macintosh.  This  tutorial  shows 
how  to  turn  the  Macintosh  into  a  power- 
ful business  computer. 

The  ApWriter:  This  simple  BASIC  program 
turns  any  Apple  ll-series  computer  Into  an 
electronic-style  typewriter.  Set  margins 
and  tabs,  underline,  and  print  out  letters, 
memos,  and  notes. 

Quaiity  editorial  in  the  style  and  tradition 
of  COMPUTE!,  the  leading  magazine  of 
home,  educational,  and  recreational 
computing. 


There's  also  a  disk  available  which  includes  all  the  programs  from  the  magazine.  The  5'/i-inch 
floppy  disk  for  the  Apple  il-i-,  l!e,  or  lie  costs  $16.95  and  is  available  only  from  COMPUTE! 
Publications.  Send  in  the  attached  card  with  your  payment  today  to  order  the  Disl<. 

Look  for  the  October  issue  of  COMPUTEi's  Apple  Appiicafions  Special  on  sale  where 
you  buy  other  COMPUTE!  publications,  or  at  Apple  computer  retailers.  You  can  also  order 
directly  from  COMPUTE!  Publications. 

To  order,  send  in  the  attached  card  with  your  payment  or  call  toll-free  800-334-0868 
(in  NC  919-276-9809.) 


THE  CMO  ADVANTAGE 


Iw^-^ 


I 


I 


^^T> 


i!  c 


THE  BEST  PRICES! 

Nexl  day  shipping  on  all  in  stock 

items. 

Free  easy  access  order  inquiry. 

Orders  from  outside 
Pennsylvania  and  Nevada  save 
slate  sales  tax. 

Free  lechnicial  support  witti  our 
factory  trained  technical  staff. 

There  is  no  limit  and  no  deposit 
on  C.O.D.  orders. 

There's  no  extra  charge  for 
using  your  credit  card.  Your  card 
is  nol  charged  until  we  ship. 

No  wailing  period  for  cashiers 
checks. 

We  accept  purchase  orders  from 
qualified  corporations.  Subject  to 
approval 

Educational  discounts  available 
10  qualified  institutions. 

FREE  CATALOG  H/IEMBEHSHIP 


ORDER  LINE 


1-800-233-8950 

In  PA  1-800-242-4215 

CUSTOMER  SERVICE 
&  TECH  SUPPORT 

1-717-327-1450 

Dept.  A210 


Computer  Mail  Order 
Oept.  A210 

477  EasI  Third  Street 
Wiiiiamsport,  PA  17701 


MEMBER  DIRECT  MARKETING  ASSCX:iA"ICN 

CREDIT  CARDS 


l*«C«d] 


'3 

SHIPPING-"-" 

Add  3%.  minimurn  S5,00  Shipping 
and  handling  on  all  orders.  Larger 
shipments  may  require  additional 
charges 

All  Hems  subject  to  availability  and 
price  change. 

Returned  shipments  may  be  sub- 
to  a  restocking  fee. 


1-800-268-4559 

Otfier  Provinces 

1-416-828-0866 

In  Toronto 

TELEX;  06-218960 

2505  Dunwin  Drive. 

Mississauga,  Ontario 

Canada  L5L1T1 

All  prices  shown  are  (or  U.S.A. 

orders. 

Call  The  Canadian  Office  for 

Canadian  prices. 


HOME  COMPUTERS 


ATARr 


130XE   (12eK] CALL 

S20ST   (S12K] CALL 


aOOXL  MK CALL 

850  Iniefface Sn9  00 

1010   Recorder S49  99 

1050  Disk  Drive $169  00 

1025  Ool  MalriK  Printer $199,99 

1027  Letter  Quality  Printer ,,  ,  S269  99 
1030  Direct  Coriiiecl  Modem      S59  99 


B036  Alan  WiiSer $59  99 

Slar    Raiders .,  S5  99 

Missile  Cammand S5.99 

Delender S5-99 

Galaman S5-99 

Space  InvarJers .35.99 

Comouier  Ctiess...., SS  99 

Roloiron.... ,.S5.99 

Eastern  Front S5  99 

BOARDS  FOR  ATARI 

Axlon  32K S39.99 

Axlon  48K  (400) S69.99 

Axlon    12SK $269.99 

Microbils  64K  (600) S109.00 

Bit  3  Full  View  aO 1229.00 


APPLE 

APPLE  lie CALL 

APPLE  lie CALL 

MaclNTOSH CALL 

lie  LCD  Display CALL 


Macintosh  Software 

Lotus  Jazz CALL 

MIcrosoH  Excel CALL 

Microsoft  Business  Pak S37S.00 

LI  vine  VIdsotext 

ThinkTank  512 S159,00 

Manhattan  Ready.  Sei,  Go S79  99 

Crelghton  Davalopment 

Mac  Spell $69,99 

Monagram  Dollars  &  Sense.-  .599-99 
Psiehtree  Back  to  Basics  -  G  LS1 0900 
PFS  File  4  Repon  (New  Version)S1 29.00 
Silicon  Baach   AirbOin S25.99 


^S  commodore 

C128  (kimpiiler , SHEW 

C1571  (Disk  0(l»e  for  C12«) SKEW 

CfSOZ  (DDB  13"  Monltar  fm  C1ZBI....SKEW 
C1670  (Modeni  lor  C1ZB) SHEW 


Commodoie  Plus  4 S199.00 

CBM    64 $149.00 

C1541   Disk  Drive S199.00 

C1530  Oatasetle S39.99 

M-801  Dot  Malrix  Printer $16900 

MCS  803  Dot  Malrix SI79.00 

C1702  Color  Monitor S199.00 

C166D  AulO  Modem 559,99 

DPS  not  Daisy  Prinler S339.00 


PORTABLE  COMPUTERS 


P^xifessional  Software 

Fleet  Syslem  11  w(Spell^ S49.99 

Trivia  Fever 529.99 

Word  Pro  4  Plus/5  Plus  each...S239.00 

Inio  Pro 3179,00 

Administraior 5399.00 

Power S69  99 

File   (64) ..^ J59.99 

Report  (64) $49.99 

PRECISIOH  SOFTWARE 

Superbase  64... $54.99 

BrtTgftgSi&lKUAJDeD 

Paperclip  w/Spell  Pack 379,99 

The  Consjliani  DBMS $69.99 

Bus  Card  II 313900 

80  Col  Display $139.00 


DISKETTES 


E^^I 


HEWLETT 
PACKARD 

41CV  $189,99 

4 1 CX $249  99 

HP  71B  $419,99 

HP  lie S62  99 

HP   12C/15Cfl6C  S8999 

HP  75D $949,00 

HPIL  Module  S98  99 

HPIL  CasseliB  or  printer  $359  99 

Card  Reader 5143  99 

Exlended  Funclion  Module  $63,99 

Time  Module 563  99 

We  stock  the  full  Una  of 
HP  calculator  products 


NEC 


PC-3401 -,. CALL 

PC-e20i   PodaOle  Cornpuler     $28900 

PC-e231   Disk  Drive S599  00 

PC-8221A  Thermal  Printers.  .  ,5149  00 
PC-82eiA  Daia  Hecorder  599  99 

PC-820106  aK  RAM  Chips        510500 


SHARR 

PC-1350 $159  99 

PC-1261 $159  99 

PC  1260 $109  99 

PC.tBOOA $165  99 

PC-125QA $88  99 

CEt2s  Prinler/Casselle  S12B-99 

CElSO  Color  Prirler  Ca55elle$171  99 
CE-tBI   16K  RAM S134  99 


maxBll. 

3','!-   SS/DD 539.99 

S'/j"  DS/DD 554.99 

SVj-  MD-1   w(Hardcase  $17.99 

5'A"  MD-2  w/HardCaSB  $23.99 

S'A"  MD-2-HD  for  AT $44.99 

kwVferbatim. 

5'A"  SS(DD    $21,99 

5'.'4"  DS/DD .....329.99 

Disk  Analyzer 324.99 


Elephant  5'A  ■   SS/SD $13.99 

Elepham  5'A"  SS/DD $15.99 

Elephant  5V,"  DS(DD $16.99 

Elephant  Premium  DS/DD $23.99 


5'/i  ■'  DS/DD  Floppy  Disks 
(Box  of  10) $25.99 

DISK  HOLDERS 

INNOVATIVE  CONCEPTS 

Flip-in-File  10 53.99 

Flip-in-File  50 317.99 

Flip-in-FilB  50  w/lock $24.99 

Fllp-in-File  (400/aOO  ROM) $11.99 

AMAHAY 

so  Disk  Tub  5V«" $9.99 

30  Disk  Tub  3W $8.99 


MODEMS 


Anchor 

Volksmodem 359.99 

Volksmodem  300/1200 $189.99 

Mark  XII  (1200  Baud) $259.00 

Signalman  Express $299.00 

Lighlning  2400  Baud $399,00 

5)  Hayes 

Smanmodam  300 $139.00 

Smanmodem  1200 $389.00 

SmanmoiJem   1200B 3359.00 

Smanmodem  2400 $629.00 

Micro  modem  lie SI  49.00 

Smart  Com  II SB9.99 

Chronograph 3199.00 

Transet  lOOC 3309.00 

/isr 

Heacti  12C0  Baud  Half  Card, .,.$399.00 

map  miCROBITS 

MPP-tOOOE  AD/AA  lAlari) $79.99 

MPP-1064  AD/AA  (C-64| ,,$69.99 


[Novation  [S 

Smart  Gal  Plus 3319.00 

J-Cat $99.99 

Novation  2400 CALL 

Apple  Cal  II $229.00 

212  Apple  Cal  II $379.00 

Apple  Cal  212  Upgrade $229.00 

Macmodem $319.00 

QUAOWl^ 

Quadmodem  II 

300/1200 $339.00 

300/1200/2400 $499-00 

TELE  LEARNING 

C64  300  Baud (Closeoulj $39.99 


GRAPHICS 


IBM 389.99 

Apple/Franklin $79  99 

■Polaroid 

Palelte $1299.00 


=C    Slor 


DRIVES 


HARD 


CALL 


5  meg  Removable/Internal ,  S1399  00 
10  meg  Fixed/lnlernal  ,  $1249  00 
15  meg  5  Removable/10  Fixed  32149  00 
26  meg  S  RemovaOle/20  Fixed  S2499  00 

IMzGA- 

10  Meg  Bernoulli  Box $2099,00 

20  meg  Bernoulli  Box $2599.00 

5  meg  "MacNoulir  ,       $159900 

#»LLCRASS 
TECHNOLOGIES 

12.  25.  35.  50,  80  meg  (PC) 

.      .    (rom  31499  00 

FLOPPY 

INDUS 

Apple  GT $209.00 

Alan  GT $239.00 

C.64  GT $259-00 


Al.S  Apple - $199-00 

A2       Apple $199.00 

SDl  C-64  Single $219.00 

SD2  C-64  Dual $46900 


lanaan 

320K  5'/."  (PC) -,    $11900 

TEAC 

320K  S'A" $109.00 


-T--" 


MONITORS 


300  Graon $129.00 

300  Amber $13900 

310  Amber  IBM-Pljg $16900 

Color  300  Composite $199.00 

Color  SCO  Compo5ile/RGB S389.00 

Color  600  Hi  Res  (640x240) 5399  00 

Color  700  Hi-RBS  (720x240) $499  00 

Color  710  Long  Phosphor S57900 

12"  Amber/Green  Composiie S9999 

12"  Amber/Green  TTL (ea.)S119-00 

NEC 

JB   1260  Green S59,99 

JB  1201/1205  (ea.l S99  99 

JB  1270  Green S139.00 

JB  127S  Amber ,..$149.00 

JB  1230  G  TTU12B5  A  TTL $149.00 

JC   1410  RGB $669,00 

PRiNCETON 

MAX-1SE   Ambor $189,00 

HX-9  9"  RGB S469.00 

HX-9E  Enhanced S519.00 

HX-12  12"  RGB $469.00 

HX-12E  Enhariced SSS9.00 

SR-ia  Hi-Res S599-O0 

SR-12  P  Enhanced, S64900 

115  12"  Green  Mono S1 19.00 

116  12"  Amber  Mono S119.0O 

121  Green  TTL S139.Q0 

122  Amber  TTL 5149,00 

420  Hi-Res  RGB  (IBM) $429.00 

440  Ullra  Hi-Has  RGB S559.00 

S400  Ouadchrome  I $479.00 

8410  Quachroms  II $429.00 

8420  Amberchrome $179.00 

8500  Quad  Screen $1499.00 

2VM    1220/1230 $99.99 

ZVM  1240  (IBM)  Amber $149.00 

ZVM  130  Color $269,00 

ZVM  131  Color S249.00 

ZVM  133  RGB  S429.00 

ZVM  136  RGB/Color $459,00 

ZVM  136  RGB/Color S599.00 

1S20.  1230,  1240 CALL 

AST 

Multi  I/O  (Apple  II) S18900 

MMifucncAi. 

Graphcard,  ■ , S79  99 

Senall  Card $99  99 

Microbufler  n  + $169,00 

Microbufler   32K S189,00 

QUADRAM^ 

Microtazer, , Irom  $139,00 

Elaier  (Epson) from    $79,99 

S^Oronge  micro 

Grappler  CO  (C64) 899,99 

Grappler  -t  (Apple) $89,99 

Grappler  16K-1-  (Apple) $159.00 

DIGITAL  DEVICES 

Ape  Face  (Atari) $49.99 

U-Print  A  (Atari) $54.99 

U-Al6/Buttar  (Atari) $74,99 

U-Ca!l  Interface  (Aiati) $39,99 

U-Print  C  (C64) $49,99 

P-16  Print  Buffer $74,99 

U-Pnnl  II  Apple  tic $89.99 

mcP  miCROBITS 

MPP-1150  Parallel  (Alan) $69  99 

M P- 1 1  SOX L  (Alar.  1 200XL) $69  99 

MicroSlulier  64K  Pnm  Buffer    SI 09  00 


INTERFACES 


PRINTERS 


Canon 

A40 CALL 

LBP.BAI    Laser CALL 

#CITIZEN 

MSP-IO  (60  col,) S349,00 

MSP-15  (132  col.) $499.00 

MSP-20  (80  col.) S569-00 

MSP-35  (132  col.) .- S679.00 

crroH 

Prowriler  7500 S219.00 

Prowriler  8510P $299.00 

Prownler  BSIO  NLQ $329.00 

Prowriler   1650P 5469.00 

corona 

lazet  LP-300 $2799.00 


PC  COMPATIBLES 


DIABLO 


D25  Daisywheel $599.00 

630-109  Daisywheel Si  749.00 

D601F  Daisywheel CALL 

d*sywiiter 

2000 $749.00 


EPSON 


LX-80,  LX-90.  FX-85,  FX-185 
JX-BO.  DX-10,  DX-20.  SO  2000 
HS-ao.  Homewriter  10 CALL 

■JUKr 

6000  Letter  Quality CALL 

6100  Letter  Quality,, CALL 

6300  Letter  Quality CALL 

SEC 

8027  Transportable S299.00 

2000  Series $699,00 

3000  Series SI  099,00 

8000  Series $1449.00 

ELF  360 $449.00 


OKICATA 


84,  182.  192.  193,  2410 CALL 

Okimate  10  (Specify  C64/Atan)S189.00 
Qkimale  20  (IBM) CALL 

OLYMPIA 

Needlepoint  Do!  Matrix 5299,00 

Compact  RO S339.00 

Compact  2 S369,00 

Panasonic 

KX1091 $259.00 

KX1092 ..,.$389,00 

KX1093 $479,00 

C3lJACBAM^ 

Ouadjet 5399,00 

Ojad  Laser CALL 

5itSili£E«-REeD 

500  Letter  Quality,, $279,00 

560  Letter  Quality $419.00 

770  Letter  Quality 3759.00 

SG-10C       (C64       lnter(ace),$NEW 

SB/SO/SG/SR  Series CALL 

Powertype  Letter  Quality CALL 

Texas  Instruments 

T1B65 S1O49.0O 

TOSHIBA 

1340  (80  column) 5589.00 

:)   SI  169.00 


!I32  ■ 


IBM  PC  SYSTEMS 

Configured  to  your 

specification. 
Call  for  Best  Price! 

IBM-PC,  IBM-PC  II,  IBM-XT,  IBM-AT 


SOFTWARE  FOR  IBM 


Electric  Desk  IBM-PC S199.0Q 

ASHT(-KTATE« 

Framework $369.00 

dBase  Mi S369.00 

BBonuviD 
iNHfi^ftTiOML 

Turbo  Pascal  3.0...... $49.99 

Sidekick S39.99 

CENTRAL  POINT 

Copy  II  PC-Backup $29,99 

DECISION  RESOURCES 

Charlmaster S259.00 

Signmasler., $179,00 

FOX  &  QELLER 

Ouickcode  III , $169,00 

FUNK  SOFTWARE 

Sideways $39,99 

^  I lurvanl  Softuurc  Itic. 

Hazard  Project  Manager $209,00 

Total  Project  Manager $269,00 

Human  Edge™ 

Communication  fcdge S99.99 

Management  Edge Si  19.00 

Negrjtiation   Edge $139,00 

Sales  Edge $119.00 

UFETREE 

Volkswriter  Duluxe , $159.00 

LIVINO  VIOEOTEXT 
Think  Tank S1 09.00 

•  Lotus 

Symphony $439.00 

1-2.3 $309,00 

MECA  SOFTWARE 
Managing  Vour  Money $109,00 

Crosstalk  XVI $89.99 

MicrostuI  Remote $69,99 

R:Base  4000 $259.00 

R:Ba5e  5000 $399.00 

Clout  2.0 $129.00 

■H  Micn>Ptti 

WordStar  2000 $249,00 

WordStar  2000 -t- S309.00 

WordStar  Professional S299.00 

„,  ^       MCROSOFT.     ^„^„„ 

Word $239.00 

Mouse $139.00 

Flight  SImulalOf $39.99 

MultlPlan $129.00 

MoItiMate 

Multl  Mate  Word  Proc $249.00 

NOUMENON 

Intuit S69.99 

NORTON 

Norton  utilities  3.0 S59.99 

Peachtext  5000 , -.,.$169.00 

PeachPack  (GUAP/ARS $219.00 

^* 

IBMUPPLE 

Access $54.99 

Write/Graph/FilB/Plan (oa).$79.99 

Report $74.99 

Prool $59.99 

Profiessional  Software 

Wordplus-PC  w/Boss S249.00 

R0SE5OFT 

Prokey $89,99 

THE  SOFTWARE  CIROUP 

Enable $339,00 

SATELLITE  SYSTEMS 

Word  Perfect  4,0 $219,00 

SORCtM/iUS 

Accounting 

AP/AR/GU(NV/OE (ea.)  $295.00 

SuperCalc  III , $195.00 

EasyWritsf  II  System $195.00 

Super  Project $195.00 

SPI 

Open  Access .,- $379.00 

THOUOHTWARE 

Trigger $289,00 

Sell,  Sell.  Sell 

Training $299.00 

Application $179.00 


Safari  (7300) .CALL 

6300 CALL 

coronci 

PPC400  Dual  Portabte,-- ,, $1799,00 

PPCXT  10  meg  Portable, $2399  OO 

PC4O022  10  meg  Desktop 51999,00 

ITT 

ITT  X-TRA  -^-^-^ 

256K,  2  Drive  System CALL 

256K,  10  meg  Hard  Drive  SystemCALL 

MBC  550-2  Single  Drive S699.00 

MBC  555-2  Dual  Dnve $969.00 

MBC  775  Portable $159900 

MBC  511  10  meg .CALL 

MBC  675  Portable CALL 

MBC  880  Desktop... CALL 

PC-158-21  Single  Desktop,..- CALL 

PC-158-52  Dual  Desktop CALL 

PC-158-53  10  meg  Desktop CALL 

PC-161-21  Single  Portable CALL 

PC.161  52  Dual  Portable .CALL 

2-200   (AT) CALL 

171  (Portable) ^....CALL 

138  (Transportable) ^ CALL 

148  (DeskTop) -V^ CALL 

Sii  Pack  Plus S239.00 

Mega  Plus  11 $269,00 

I/O  Plus  II $139,00 

Advantage-AT $399,00 

Graph   Pak SS99,00 

Monograph  Plus $399,00 

Preview  Mono $299,00 

PC  Net  Cards $379,00 

5251/11  On-line $799,00 

5251/12  Remote $579,00 

3780  Emulation  Card $639.00 

BSC  Bisync. $489.00 

IRMA  3270....~.~.~. $879.00 

IRMA   Print $999.00 

Color  Card  (Graphics  Edge) $299.00 

Magic  Card $199.00 

HERCULES 

Graphics $299.00 

Color $159.00 

iDtAssociMes 

lOEAmax  -  ZPR,  64K,  C.  S.  P.S229.0a 

lOEAmini  -  YPR,  C,  S.  P 3189.00 

IDEAminimax  ■  MPH  12eK $229.00 

IDEAshare  Software $219.00 

IDEA  5251 $699.00 

MYLEX 

The  Chairman ...$469,00 

PARADISE 

Modular  Graphics  Caro  , $274,00 

Multi  Display  Card S289,00 

Five  Pack  C,  S $159,00 

pensYST 

Bob  Board $389,00 

PLANTRONICS 

Color  Plus ,„,„„. $369.00 

Captain  -  64 $239,00 

Caplain  Jr,   123K $339,00 

Graphics  Master $469.00 

Quadport-AT SI  19,00 

Quadmeg  -  AT  (12eK) S349.00 

The  Gold  Quadboard S449.00 

The  Silver  Quadboard,.,. ,..$239.00 

Expanded  Quadboard S219.00 

Quad  512-1- $229.00 

Liberty $309.00 

QuadSprint $499.00 

QuadLink $399,00 

Quadcolor  1 $199,00 

OuadJr,  Expansion  Chassis S469,00 

Expansion  Chassis  K^emory S199.D0 

Quadmem.  Jr $199.00 

Chronagraph S79.99 

Parallel  Inlerface  Board S64.99 


B 


D 


480  POKE  53248, R*40+47:POKE  53 
249,0*40+26 :PORTD=lTOia0:N 
EXT:GOTO410         : rem  93 

490  X=(Q-1)*6+(R-1)+7:WAIT5632 
a+Z, 16,0: RETURN     : rem  29 

500  CK=1:L=0:K1=0:GOSUB160;CK= 

0  : rem  45 

501  H=0:A=7  I  rem  5  8 

502  IFA=36THEN510      : rem  210 

503  GOSUB160iIFH>=lTHEN510 

: rem  49 

504  A=A+l:IFA<36THEN503:rein  42 
510  IF  D  THEN540  s rem  49 
520  IF  L  THEN545  : rem  63 
530  GOSUB620:GOTO350  : rem  187 
540  IF  L=0  OR  K1=0  THEN  GOSUB6 

20SGOTO600         :rem  187 
545  IFK1=.0ANDH>=1THEN530 

srem  164 

550  F=ZZ:T=T1 :K=Kl:GOSUB270!lF 

K1=0  THEN340       : rem  42 

560  A=T:ZZ=A!H=0:GOSUB160:IFH< 

1  THEN340  :rem  93 
600  D=1:Q=3:R=3:POKEU,5:GOT048 

0  :rem  109 
610  PRINT" (HOME) CBLKJ"; !F0RA1= 

1TO2!FORA2=1TO40: PRINT"  "; 
: NEXT A2, Al : RE TURN   : rem  15 

620  POKE  54276, 33 :FOR  TD=1  TO 
[SPACE) 600s NEXT: POKE  54276 
,32:RETURN  : rem  86 

630  PRINT" {HOME)"; :FORA=0TO23; 
PRINT"i73{40  SPACES)"; :NEX 
T  I  rem  232 

640  RETURN  : rem  122 

650  W$  =  "i73{RVS)(aAB{DOV(N) 

{3  left)fgh{downH3  LEFT)L 

MN(2    UP)":G$="E73fRVS}CDE 
[DOWN] [3    LEFT)lJK{DOVra) 
{3   LEFT)0PQ{2   UP)"    s rem   18 
660    BL$="E7i(OFF)0BYiPfDOWN) 

{3  left}§h3  InJIdown) 

{3    LEFT}LEPli(2    UP]" 

srem  214 
670    DIMD(28),B(42),X(35),Y(35) 

:rem  22 
630    S=-l :FORA=0TO7 :READMCA) :NE 

XT!FORA=aT028:READD(A) :NEX 

T  :rem   100 

690    PORA=0TO4«FORF=0TO4:H=6*A+ 

F+7:X(H)=5*F+8iY(H)=5*A+2s 

NEXTF,A:FORA=0TO42!rem  195 
700  READB{A) :NEXT:GOSUB770:GOS 

UB1190jFQRA=0TO42:GOSUB113 

0:NEXT! RETURN      srem  199 
710  DATA  -6,1,6,-1,-5,7,5,-7 

: rem  64 
720  DATA  7,3,7,3,7,0,3,7,3,7,3 

, 0  J  rem  9 

730  DATA  7,3,7,3,7,0,3,7,3,7,3 

,0,7,3,7,3,7       irein  241 
740  DATA  2,2,2,2,2,2,2,-1,-1,- 

1,-1,-1,2  irem  43 

750  DATA  -1,-1,-1,-1,-1,2,-1,- 

1,0,1,1,2  :rera  34 

760  DATA  1,1,1,1,1,2,1,1,1,1,1 

,2,2,2,2,2,2,2      : rem  29 
770  POKE56334,0:IFPEEK(15361)= 

192THEN830  srem  16 

780  PRINT" {CLR){ 10  D0WN)"SPG(1 

5)"  {YEL)  PLEASE  WAIT" 

:rem  27 
790  FOR  A=15360  TO  15503 :READ 

( SPACE ]B J  POKE  A, B I NEXT 

:rem  206 
800  POKE  l,51iFORA=0TO1023!POK 

E14336+A,PEEK(A+53248) :NEX 

T:POKE  1.55         t rem  85 
810  FOR  A=14952  TO  14967 iREADB 

1  POKE  A.BsNEXT     irem  218 
820  FOR  A=832  TO  895 tREADBiPOK 

EA,BtNEXT  :rem  14 


830  POKE  53272, 30IPOKE  56334,1 
:POKE  53270,216     trem  86 

84«  POKE2040,13jPOKE53269,1:PO 
KE53 275, 0iPOKE53271,l: POKE 
53287,7  I  rem  88 

850  FOR  A=54272  TO  54295 ;POKE 
{SPACE)A,0tNEXT!POKE  54296 
,15: POKE  5427  3,10   : rem  49 

860  POKE  54277, 21 :RETURN 

I  rem  127 

870  DATA255,192,192,192,192,19 
2,208,212         ;rem  196 

880  DATA255,0,0,8,8,10,42,5 

t  rem  86 

890  DATA255,3,3,3,3,3,131,3 

:rera  82 

900  DATA2S5,192,192,193,192,19 
3,193,193  srem  203 

910  DATA255,0,0,a0,84,85,153,3 

5  srem  43 
920  DATA255,3,3,3,3,3,3,3 

I  rem  234 
930  DATA213, 197, 197, 192,193,22 

5,233,234  jrem  197 

940  DATA69,84,20,84,81,80,80,8 

6  srem  59 
950  DATA3,3,3,3,3,67,19,171 

srem  91 

960  DATA192,192,212,213,213,20 

8,192,192  irem  134 

970  DATA85,20,20,85,35,85,S5,2 

1  ; rem  54 

980  DATA3,23,37,87,71,3,3,67 

srem  160 
990  DATA232,224,193,192,192,19 
2,192,255  :rem  200 

1000  DATA21,B4,80,0,0,0,0,255 

srem  162 
1010  DATA3,3,3,3,3,3,3,255 

srem  17 
1020  DATA192, 192, 192, 192, 192,1 
92,192,255       srem  241 
1030  DATA21,5,5,5,1,0,0,255 

srem  65 

1040  DATA67, 67,3,67,83,23,3,25 

5,128,64,32,16,8,4,2,1,1, 

2, 4, 3, 16, 32, 64, 128: rem  44 

1050  DATA255, 255, 255, 192, 0,3,1 

92,0  srem  179 

1060    DATA3, 192, 0,3, 192, 0,3, 192 

srera   226 
1370   DATA0,3,192,0,3,192,0,3 

:rem   119 
1080   DATA192, 0,3, 192, 0,3, 192,0 

srem   225 
1090   DATA3, 255, 255, 255, 0,0, 0,0 

srem   223 
1100   DATA0, 0,0, 0,0, 0,0,0 

srem   144 
1110   DATA0, 0,0, 0,0, 0,0,0 

srem  145 
1120    DATA0, 0,0, 0,0, 0,0,0 

i  rem  146 
1130    IFB(A)=2THENRETURN 

srem   166 
1140    POKE781,Y(A) iPOKE782,X(A) 
:POKE733,0:SYS65520 

:rem  110 
1150    IFB(A)=0THENPRINTBL5) 

: rem   64 
1160    IFBCA)>0THENPRINTG$; 

irem  251 
1170    IFB(A)<0THENPRINTW?j 

srem   10 
1130    RETURN  :rem    170 

1190    GOSUB630:PRINT"(HOME) 

[PUR)"; !R5=CHR5C13):A?=" 
(3   SPACES H 3    RIGHT )CC 
[3    RIGHT)CC[3    RIGHTTcC 
(3    RIGHT)UC"+RS+R5:rem  82 
1200    B$="[8    SPACES) [RIGHT }- 
(RIGHT)M[2    RIGHT)- 


(2  right)n[right)b[right} 

Mt2    RIGHTTb(2    RIGHT)N 
TRIGHT)B"  :rem  89 

1210    B$=B?+R$+"[8    SPACES) 

(right}b[2  right3m(right) 
b(rightTn(2  rightJb 

12  RIGHT7m( RIGHT 3 bT RIGHT) 

N{2  rightTb"+r5+r$ 

srem   152 

1220    C$="[3    SPACES) (RIGHT )B 

[2    RIGHT)N(RIGHT]B( RIGHT) 
M{2    RIGHT7b[2    RIGHT )N 
TRIGHT}B(RIGHT3m[2    RIGHT) 
B"+R5  :rem   199 

1230    C$=C$+"(B    SPACES) [RIGHT )B 
[R1GHT)N[2    RIGHTJB 
[2    RIGHT }M(RIGHT3b(RIGHT) 
N(2    RIGHTTb(2    RIGHT }M 
TRIGHT3b"+R$+R$       srem   251 

1240  PRINT"{CLR}{3  D0WN)"A$B$A 
$C$A?B$A$C$LEFT$(A?,28) sR 
ETURN  srem  65 


The  Commodore  64  version  of  "The 
Witching  Hour"  features  sprite  graphics. 


Use  keyboard  controls  to  play  "The 
Witching  Hour"  on  the  VIC-IO. 


Program  3:  The  Witching 
Hour,  VIC-20  Version 

Version  by  Kevin  Martin,  Editorial 
Programmer 

For  insimctions  on  entering  this  listing,  please 
refer  to  "COMPUTE! 's  Guide  to  Typing  In 
Programs"  published  bimonthly  in  compute!. 

10    Z=lsPOKE36879,9:POKE36878,2 
39  :rem   75 

20    PRINT    "(CLR) [YEL) (8    DOWN) 
[2    SPACES )THE   WITCHING    HOUR 
"  srem  104 

30   PRINT    "{2    DOWNjCHOOSEs     '1* 
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(space) PLAYER"  : rem   157 

40    PRINT    SPC(8)"(2    DOWN} '2'     PL 

AYERS"  srem  102 

50   GETA5!lFA?=""THEN50:rem    237 

55    NP=ASCCA?)-48!lFNP<10RNP>2T 

HEN50  :rem   130 

60   IFNP=2THENlia  i rem  195 

70    PRINT" [DOWN] PRESS: ":PRINT" 

{2    SPACES) 'I'     TO    GO    FIRST": 

PRINT" (2    SPACES] '2'     TO   GO    S 

ECOND"  :rem   219 

75   GETA5:A=ASC(A?+CHK?(0))-48: 

IFA<10RA>2THEN75  : rem    160 

80   IFA=1THENF1=1  i rem  186 

90    IFA=2THENF1=-1  ! rem  233 

110    PRINT" (CLR) "!GOSUB650!SS=" 

(off) (home) (4    RIGHT) "sGOTO 

350  :rem    161 

120    H=0sK=0 :FORA=7    TO    35 :GOSUB 

160: NEXT  : rem    229 

130   GOSUB270:IF   H<1    THEN340 

: rem   241 

140    H=0!K=0:A=T;GOSUB160:IF   H< 

1    THEN340  :rem   221 

150   GOTO130  :rem   99 

160    IF    B(A)=0    OR    BCA)=-S    OR    B( 

A)=2    THEN    RETURN       : rem   140 

170    FOR    B=0    TO    D(A-7) iC=A+M(B) 

sIF    B(C)=S    OR   B(C)="2    THEN2 

60  :rero   237 

180    IF   B(C)    THEN220         : rem    193 

190    SC=RlID{l)*.9jIF   H<SC    THEN 

( SPACE ) H=SC : F= A : T=C 

:rem   157 

200    IF   CK=1    AND   T1=C    THES   L=l : 

B=8  :rem   207 

210   GOTO260  I  rem   100 

220    IF    B(C+M(B))     THEN260 

:rem   203 
230    SC=l+RND(l)*.9!lF    H<SC    THE 
N   H=SC:F=A:T=C+H(B) :K=C 

:rem  4 

240  IF  CK=0  THEN260    : rem  2  31 

250  IF  T1=C+M(B)  THEN  L=l sKl=C 

:B=8  ! rem  70 

260  NEXT: RETURN        : rem  241 

270  A=F:B{T)=B(F) :B(F)=0:GOSUa 

1130  :rem  147 

280  IFK  THEN  BCK) =0 !A=K :G0SUB1 

130  :rem  112 

290    A=T:GOTO1130  : rem    165 

300    GOSUB610:IF    3=1    THEN    PRINT 

"(HOME) {3    SPACES] THE    WITCH 

ES   WINl":GOTO320  : rem   86 

310   PRINT" (home) [3    SPACES }THE 

(SPACE) GHOSTS    WINi":rem    64 
320    PRINT" (HOME) (DOWN) 

(5    SPACES )HIT    SPACEBAR" 

: rem   1 76 
330    GETA$:IFA?<>"     "THES330 

\  : rem   140 

331\rUN  :rem   140 

340   3=-SiZ=-{Z=0) :H=0:A=7 

\  : rem   155 

345    IF   A=36    THEN    300       : rem   212 
347    GOSUB   160 :IF   H=0    THEN   A=A+ 
1:G0T0   345  srem   140 

350    D=0:GOSUB610:IF   NP=1    AND    S 
=-1    THEN    Z=l  : rem    39 

360    IF   Fl=-1    THEN    Z=l       : rem   49 
370    IF    NP=1    AND    S=F1    THEN120 

:rem  209 
380    IF    S=l    THEN   PRINT    S$ "GHOST 
>S   TURN " 5 GOTO400       : rem   177 
390'PRINT    SS"WITCH"S    TURN" 

:rem   38 

400   PRINTS?" (DOWN) [2    LEFTjFROM 

:     (LEFT)" J  :rem    109 

410    GETA5!A=ASC(A?+CHR$(0)) !lF 

A<65ORA>89THEN410    : rem    210 

420    PRINTA$; :A=NtA-6  5) sZ=A 

:  rem  5 


430 
440 


450 
500 

501 
502 
503 

504 

510 
520 
530 
540 

545 
550 


PRINT    SPC(5)"TO:    (LEFT)"? 

srem  137 
GETA5:T1=ASC(A?+CHR5(0) ) !l 
FT1<65ORT1>39THEN440 

: rem  164 
PRINTA$:Tl=N(Tl-65) srem  67 
CK=1 !L=0  jKl-0  SGOSUB160 !CK= 


0 


J  rem  45 

: rem   58 

srem   210 


a=0iA=7 

IF   A=36    THEN   510 
GOSUB    160 ;IF    H>=1    THEN    510 
trem   49 
A=A+1:IF   A<36    THEN    503 

trein  42 
IF   D   THEN540  : rem    49 

IF   L  THEN545  srem   63 

GOSUB620SGOTO350  srem  187 
IF  L=0  OR  K1=0  THEN  GOSUB6 
20iGOTO5  70  srem   193 

IF    K1=0    AND    H>=-1    THEN    530 
: rem    164 

F=ZtT=Tl iK=KliGOSUB270:IF 
( SPACE )K1=0    THEN340 

:rem   208 

560   A=TsZ=A:H=0:GOSUB160:IFH<l 
THEN340  srem   3 

570    GOSUB610 SPRINT" (HOME) 

(2  SPACES) JUMP  AGAIN  (Y/N) 
7"  :rem   211 

580  GETA? :IFA5<>"Y"ANDA$<>"N"T 
HEN5  80  srem    55 

590  GOSUB610:IFA5="N"THEN  S=-S 
:GOTO350  srem   252 

600    D=liPRINT"fHOME}"; SGOTO430 

: rem   171 

610  PRINT" (HOME) (RED) (OFF)";  sF 
0RA1=1T03  sPORA2  =  lT022:PRIN 
T"    "; :NEXTA2,A1:RETURN 

1  rem  46 

620  POKE  36874,240 :FOR  TD=1  TO 

80:NEXT:POKE  36874,0 sRETU 

RN  srem  43 

530  PRINT " (HOME ) "f iFORA=0TO21 : 
PRINT"(22    SPACES ]"; s NEXT 

s  rem    76 

640    RETURN  srem   122 

650    W5=" [BLK] (RVS)@AB{DOWN] 

(3    LEFr)FGH{DOWN)(3    LEFTJL 
MNE2    UP3":G?=" (BLK){RVS}CD 
E(D0WN){3    LErr)IJK(DOWN) 
(3    LEFT)0PQ(2    UP) "srem   254 

660    BL5="(YEL) {0FF)0gT3P{D0WNj 
(3   LEFT)iG3    gM§TDOWN) 
(3   LEPT}LEl|3g(2    UP)" 

srem  169 

670  DIHD(2a),B(42),X(35),Y(35) 
,N(28)  :rem    75 

680  S=-lsFORA=0TO7sREADM(A) :NE 
XTsFORA=0TO28sREADD(A) :NEX 
T  ! rew   100 

690  FORA=0TO4:FORF=s0TO4sH=6*A+ 
F+7 :X(H)=4*F+2 !Y(H)=4*A+3 : 
N(G)=H:G=G+1  srem    190 

695    NEXTF,AsFORA=0TO42:rem    110 

700  READB(A) :NEXTsGOSUB7  70:GOS 
UB1190 :FORA=0TO42 :G0SUB113 
BsNEXT: RETURN  srem    199 

''10   DATA   -6,1,6,-1,-5,7,5,-7 

srem  64 

7  20  DATA  7,3,7,3,7,0,3,7,3,7,3 
,0  srem   9 

730   DATA   7,3,7,3,7,0,3,7,3,7,3 

,0,7,3,7,3,7  srem   241 

740    DATA   2,2,2,2,2,2,2,-1,-1,- 

1,-1,-1,2  srem  43 

750    DATA    -1,-1,-1,-1,-1,2,-1,- 

1,0,1,1,2  :rem   34 

760   DATA   1,1,1,1,1,2,1,1,1,1,1 

,2,2,2,2,2,2,2  : rem   29 

770    IFPEEK(7169)=192THEN830 

srem   29 


780    PRINT" (CLE) (10    D0WN)"SPC(5 

)" (YELJ PLEASE    WAIT" 

srem   234 
790    FOR   A=7168    TO    7311:READ   B: 

POKE   A,B:NEXT  srem   115 

800    FORA=0TO1023:POKE6144+A,PE 

EK(A+32768) sNEXT       srem   203 
830    POKE   36869,254  srem    161 

860    RETURN  srem   126 

870    DATA255,192,192,192,192,19 

2,208,212  srem   196 

880   DATA255,0,0,8,a,10,42,5 

:  rem   86 
390   DATA2S5,3,3,3,3,3,131,3 

:rem   82 
900   DATA2S5,192,192,193,192,19 

3,193,193  srem   203 

910    DATA255,0,0,80,84,8S,153,8 

5  :rem   43 
920    DATA255,3,3,3,3,3,3,3 

srem   234 

930    DATA213,197,197,192,193,22 

5,233,234  : rem   197 

940    DATA69, 84, 20,84,81,80,80,8 

6  :rem   59 
950   DATA3,3,3,3,3,67,19,171 

srem  91 

960    DATA192,192,212,213,213,20 

3,192,192  :rem   184 

970  DATA85 , 20 , 20 , 85 , 85 , 85 , 85 , 2 

1  :rem  54 

980  DATA3,23,87,87,71,3,3,67 

:rem  160 
990   DATA232,224,193,192,192,19 
2,192,255  srem   200 

1000   DATA21,84,80,0,0,0,0,255 

srem  162 
1010    DATA3,3,3,3,3,3,3,255 

srem   17 

1020   DATA192, 192, 192, 192, 192,1 

92,192,255  srem  241 

1030   DATA21,5,5,5,1,0,0,255 

srem  65 
1040   DATA67,67,3,67,83,23,3,25 

5  srem  44 

1130    IFB(A)=2THENRETURN 

srem  166 
1140    POKE781,YCA) sPOKE782,X(A) 

tPOKE783,0sSYS65520 

srem   110 
1150    IFB(A)=0THENPRINTBL?; sRET 
URN  srem   90 

1160    IFB{A)>0THENPRINTG5; 

srem   251 
1170    IFB(A)<0THENPRIKTW5; 

: rem   10 

1175  QS=X(A)+Y(A)*22+3e400 

srem  103 

1176  FORC1=0TO2:FORC2=0TO2 sPOK 
EQS+C1*22+C2 , 14  iNEXTC2 ,C1 

s  rem  6 1 
1180    RETURN  srem    170 

1190    GOSUB630sR5=CHR5(13) sA?-" 
(2    SPACES) (3    RIGHT 3C 
{3    RIGHT)C{3    RIGHT 3C 
(3    RIGHT }C"+R$+R?     srem   81 

1200    B$="(2    SPACES }{ RIGHT] - 

( RIGHT )M[ RIGHT )-( RIGHT )N 
( RIGHT }B( RIGHT )M( RIGHT )B 
( RIGHT }N{ right )B" +R$+R5 

srem    39 

1220    C?="{2    SPACES) (right 3b 

{ RIGHT )N( right )B(RIGHT)M 
( RIGHT )B( right  3 K{ right }B 
{ RIGHT )M{ RIGHT 3b"+R$+R$ 

srem  244 

1240    PRINT"{CLR)(PUR) (4    DOWN)" 

a?bsa5C¥A5b$a9C?lept$(a5, 

18)  srem   211 

1245    PRINT" [HOME ){GRH) (3    DOWN) 

" ; sG=l !FORA=0TO4 :IFA>0TH 
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EKPRINT"t3    !X>WNj":PRINT" 
{SPACE}";  :rem   19  4 

1250    FORF=0TO4:PRINTCHR$(G+64) 
"{3    RIGHT)"; :G=G+1 

:reiii  101 

1260    NEXTP.AsRETURH  : rem    213 


The  Atari  uersion  of  "The  Witching 
Hour"  uses  player/missile  graphics  and 
is  played  with  a  joystick. 


Program  4:  The  Witching 
Hour,  Atari  Version 

Version  by  Kevin  Mykytyn,  Editorial 
Programmer 

For  instructions  on  entefing  this  listing,  please 
refer  to  "COMPUTEI's  Guide  to  Typing  In 
Programs"  published  bimonthly  in  ccmpuiel 


Btl  0  A  =  PEEK  (  106) -16:  TaP  =  ft-li 
!CHBftS=T0P+12:DL=256»TD 
P:POKE  106,  TOP:  CH  =  CHBPiS 
*256:P0KE  756 , CHBfiS : SPR 
BAS=TDP+4 

EF  1  FOR  Pi=1536  TO  1567:  READ 
B:POKE     ft,B:NEXT     ft 

FL  2  DATA  160,127,169,0,145, 
206 

IL  3  DATA  136,16,251,164,203 
,  162 

IN  4  DATA  10,169,248,145,206 
,  200 

LN  S  DATA  169,136,145,206,20 
0,  202 

K8  6  DATA  1  6  ,  24B  ,  1  69  ,  248  ,  1  45 
,  206 

IB  7     DATA     104,96 

HP  10  FL  =  0:  Z  =  0:  U  =  704:  POKE  82 
, 0:P1=2: P2=23 

16  20  GRAPHICS  17:PDSITIDN  1 
,S:PRINT  #6;"THE  WITCH 
ING  HOUR" : POSITION  7,1 
0:  PRINT  #6;  "press" 

[0  25  POSITION  0,13:PRINT  #6 

;PRINT  #6:PRINT  #6;"  K 

OC  30  NP  =  STICK  (0) -12:  IF  NP>;i 

OR  NP>2  THEN  30 
ltD60  IF  NP  =  2  THEN  110 
HF  70  POSITION  7,17:PRINT  #6 

; "PRESS": POSITION  2,19 

:PRINT  #6; "LEFT  TO  GO 

FIRST" 
EE  75  PRINT  #6j"  RIGHT  TO  GO 

SECOND" 
KO  80  IF  STICKC0}  =  11  THEN  Fl 

=1 :GDTO  1 10 
LS  90  IF  STICK(0}=7  THEN  Fl  = 

-1:GDTD  110 
DC  100  GOTO  30 
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BO  1  10  GRAPHICS  0 

: IF  RT=0  T 

N  3, 10: PRI 

WAIT,  THE 

BLANK" 

EH  1  1  1  FDR  ft=l  TO 

(M  1  12  GRAPHICS  0 

) ! SH=PEEK ( 

TO  2:P0KE 

EXT  I:POKE 

KE  DL+4,SL 

FB  1  13  FDR  I=DL  +  6 
OKE  I,4:NE 
, 6: I-I+l : P 
KE  I+l , 0: P 
256 

KJ  1  14  POKE  S60,  0 
L/2S6:GaSLI 
350 

DC  120  H  =  0:K-0:  A 
0  35:G0SUB 

PB  130  GOSUB  270: 
340 

HN  140  H-0:  K  =  0:  A» 
: IF  H< 1  TH 

SD  150  GOTO  130 

in  160  IF  B  (A)  =0 
OR  B(A)=2 


! POKE  752,  1 
HEN  POSITIO 
NT  "PLEASE 
SCREEN  WILL 

700SNEXT  A 

: SL=PEEK (OS 

B9)  I  FOR  1=0 

DL+I  ,  I  12: N 

DL+3, 68: PO 

! POKE  DL+5, 

TO  DL+27:P 
XT  1:P0KE  I 
OKE  I,65:P0 
OKE  1+2, DL/ 

POKE  S6i,D 
B  650:GOTO 

T:FaR  A=7  T 

160:NEXT  A 

IF  H< 1  THEN 

T:GQSUB  160 
EN  340 

OR  B(A)=-S 
THEN  RETURN 


ON  170 


KB  180 
NN  190 


HP  200 


BE  210 

HL  220 

DE  230 

DH  240 

EG  250 

HI)  260 

JB270 

HA  280 

KF  290 

JL  300 

OF  310 
UK  320 


JO  330 

EO  335 

30  340 
ti  345 
;i  347 


FOR  B=0  TO  D(A- 
+M(B) : IF  B (C) =S 
C>=2  THEN  260 
IF  B(C)  THEN  22 
SC=RND ( 1 ) »0. 9: I 

THEN  H=SC:F=A: 
IF  CK=1  AND  Tl= 

L=l : B=B 
GOTO  260 
IF  B (C+M (B) )   TH 
SC=1+RND ( 1 ) «0. 9 
SC  THEN  H=SC:F 
t1  (B)  :  K  =  C 
IF  CK=0  THEN  26 
IF  T1=C+M(B)   TH 
! Kl^Cs  B  =  B 
NEXT  B;RETURN 
A=F: B (T) =B (F) : B 
GOSUB  1130 
IF  K  THEN  B(K)= 
GOSUB  1130 
A=T: GOTO  1 1 30 
GOSUB  610: IF  S= 

POSITION  P1,P2 

GOTO  320 

POSITION  P1,P2:PRINT 

kHi1-M-'^'^^^=*'"*^i'"  ; 
FOR  TD=1  TO  150 
TD:POSITION  PI 
INT  ' 


7) : C=ft 
OR  B  ( 

0 

F  HOC 

T  =  C 

C  THEN 


EN  260 

IF  H< 

A: T=C+ 

0 

EN  L-^l 


(F>  =0: 
0; A=K! 


1  THEN 

: PRINT 
TTT"  ;  : 


0: NEXT 
,P2!PR 


10 


Dn  j60 

•<i   37  0 


iH  380 


Hli  390 


J)  400 
GC  4  10 


IF  STRIG(0) 

30 

POKE  5324B, 

0  10 

S^-S: Z= I Z=0 
IF  A=36  THE 
GOSUB  ! 60: I 

A=A+1 : GOTO 
D=0:GOSUB  6 

AND  S=-l  T 
IF  Fl=-1  TH 
IF  NP=1  AND 

1  20 
IF  S=l  THEN 
PI  ,P2:PRINT 
CH^^Eglg?  " 
POSITION  PI 

0=3: R-3: FL= 
IF  STRIG (Z ) 
0  THEN  FL=1 
: A=X: ZZ=A: P 
POKE  77,0:G 


<>0  THEN  3 

0! RT=1 :eOT 

>  ;  H  =  0  :  A  =  7 

N  300 

F  H-0  THEN 

345 
10: IF  NF=1 
HEN  z=a 
EN  2=0 

S=F!  THEN 

POSITION 

"  ciaisi 

i : GOTO  400 
, P2: PRINT 

0:GOTD  4B0 
=0  AND  FL= 
:GOSUB  490 
OKE  U, 19B: 
OTO  430 


IF  420 


IF  STR]G(Z)=0  AND  FL= 
1  THEN  GOSUB  490:T1=X 
:POKE  U,40:6OTO  500 
ON  STICK(Z)-5  GOTO  45 


LJ  430  ON  ST  I  CK  (  Z  ) 


0,440, 430, 430, 430, 450 
, 430, 460, 470: GOTO  410 
0=0+ 1 « (0<5 ): GOTO  480 
0=G-1 * (Q>1 ) : GOTO  480 
R=R+1 « (R<5) : GOTO  480 


Afl  490 


EK  50  1 
NC  502 

BB  503 


CI'  504 


RETURN 

CK= 1:L=0:K1=0:GOSUB 

60! CK=0 

H=0: A=7 

IF  A=36  THEN  510 

GOSUB  160: IF  H>»1   THE 

N  510 

'   "   '   IF  A<36  THEN 


BC  670 
W.   6  80 

LE  690 

31  700 

Ef.  710 
«  720 
PB  7 
CL  74  0 
CC  750 
BN  760 


8:READ 
A 

FOR  A«0  TO  4:F0R  F=0 
TO  4i H=6«A+F+7: X < H) =5 
*F  +  9:  y  <H)  =5>IA:  NEXT  F: 
NEXT  fi:FDR  A=0  TO  42 
READ  T: B (A) =T: NEXT  A: 
GOSUB  770:GO5UB  1190: 
FOR  A=0  TO  42:GDSUB  1 
130:NEXT  A:RETURN 
DATA  -6,1,6,-1,-5,7,5 
.-7 

DATA  7,3,7,3,7,0,3,7, 
3,7,3,0 


]  770  POKE  754,,  CHBAS:  POKE  5 

4279, BPRBftS: IF  RT=1  T 

HEN  830 
1780  FDR  A=0  TO  1023:PDKE 

t:H  +  A,PEeK(57344  +  A>  :NE 

XT  A 

A  =  Ch!-' 


y.£     70a,15:PaKE  709,40 

rRETURN 
:  870     DATA     255,  192,  192,  1<?2, 

192, 192, 208, 212 
1880  DATA  255,0,0,8,8,10,4 

: B90  DATA  255,3,3,3,3,3,13 


B90  DATA  255,3,3,3,3,3,13 

1  ,  3 
900  DATA  235,192,192,193, 

192, 193, 193, 193 
910  DATA  235,0,0,80,84,85 

, 15  3,85 
920  DATA  255,3,3,3,3,3,3, 

3 
930  DATA  213,197,197,192, 

1 93 , 225, 233 , 234 
940  DATA  69,84,20,34,51,6 

0, 80, 86 
950  DATA  3,3,3,3,3,67,19, 

171 

960  DATA  192,192,212,213, 
213, 208, 192, 192 

970  DATA  85, 20, 20, 85, 85, B 
5, 85, 21 

""  87, 87,  71  ,  3, 


980  DATA  3,23, 
3,  67 

'  ""4, 193, 192, 
_  255 


3,  67 
990  DATA  232,224,193,192 

192, 192, 192, 255 
1000  DATA  21,84,80,0,0,0 

0,  255 
1010  DATA  3,3,3,3,3,3,3,2 

55 
1020  DATA  192,192,192,192 

, 192, 192, 192, 255 
1030  DATA  21,5,5,5,1,0,0, 

255 
1040  DATA  67,67,3,67,83,2 

3,3, 255, 128, 128, 32, 3 

2,8,8,2,2,2,2,8,8,32 

, 32, 128, 128 


KB  12  10 


SE  1300 


a   1320 


DSUB  132 
:GOSUB  1 
00 

GOSUB  13 
UB  1300: 
PRINT  "C 
C3  RIGHT 
t3  RIGHT 
{3  RIGHT 
£3  RIGHT 
ETURN 
PRINT  •■  £ 
<RIGHT>  < 
£2  RIGHT 
4£RIGHT> 
C2  RIGHT 
4£RIGHT} 
l<?  SPACE 
<:  =  >C2  RI 
<=J{RIGH 
{=}C2  RI 
<  =  >  CRIGH 
<=> " ; R«: 
PRINT  "I 
(RIGHT: i 
(RIGHT>  £ 
£2  RIGHT 
4£RIGHT} 
£2  RIGHT 
£9  SPACE 
£  =  >  £RIGH 
f=J£2  RI 
C  =  J  f RIGH 
£=} £2  RI 
£=J " ! R$: 


0:GDBUB  1300 
310:GOSUB  13 

20:  R*="  ■'  :  GDS 

RETURN 

9  SPACES} 

>  C2  RJ 

}  £2  R> 

}  £  2  R  :• 

;  £  2  R  i  "  ;  R  S  :  R 


9  SP 

=  >  £R 
>  £  =  J 
£  =  >  f 
}  £-> 
i  =  y" 
8J  £R 
GHT} 
T>4£ 

ght: 

TJ4  C 
RETU 
9  SP 
=  }  C2 
=  :  £R 
J  £  =  > 
£  =  >  £ 

J  £  =  ; 

s:  £R 
T>4£ 

GHTJ 
T}4£ 
GHTJ 
RETU 


ACES 
IGHT 
£2  R 
RIGH 
£2  R 
;R»; 
IGHT 
3£RI 
2  RI 
3£Rr 
2  RI 
RN 

ACES 
R  IG 
IGHT 
£2  R 
RIGH 
";R« 

1  GHT 

2  RI 

3  CRI 
2  RI 
3£RI 
RN 


IGHT> 
Tl  3 
IGHT> 


EHTI 
GHT> 

ght: 
ght: 


ht;  4 

>3 

IGHT} 

TJ3 

r 

} 

GHTJ 
GHTJ 
GHTJ 
GHTJ 


Program  5:  The  Witching 
Hour,  Apple  li  Version 

Version  by  Kevin  Martin,  Editorial 
Programmer 

For  instructions  on  entering  this  listing,  please 
refer  to  "COMPUTEI's  Guide  to  Typing  In 
Programs"  published  binnonthly  in  compute 

'I  10  Z  »  li  HOME  !  TEXT 

i£  11  POKE  232,96!  POKE  233,3:  S 

CflLE-  27 I  ROT"  0<  HCOLOR- 

3 
ES  20  VTAB  8:  HTAB  11:  PRINT  "TH 

e  WITCHING  HOUR" 
17  30  VTAB  12!  HTAB  6:  PRINT  "PR 

ESS  'I'  FOR  ONE  PLAYER" 
92  40  HTAB  12:  PRINT  "'2'  FOR  TW 

0  PLAYERS" 
Dl  50  GET  A«!NP  =  ASC  (A»)  -  48i 
IF  NP  <  1  OR  NP  >  2  THEN 

S0 
Si  60  IF  NP  =  2  THEN  110 
ES  70  HTAB  5:  PRINT  "DO  YOU  WANT 

TO  GO  FIRST  <y/N)?"| 
2S  80  GET  A*:F1  =  1:  IF  A»  <  >  " 

V"  AND  A*  <  >  "N"  THEN  80 
38  90  IF  A*  =  "N"  THEN  Fl  =  -  1 


n 


fi 


110  HOME  :  HGR 

OTO  330 
120  H  =  0iK  =  0:  FDR  A  -  7  TO 

35:  GOSUB  160t  NEXT 
130  GOSUB  270:  IF  H  <  1  THEN 

340 
140  H  =  0iK  =  0:A 
160t  IF  H  <  1 
150  GOTO  130 
160  IF  B(A>  =0  OR  B(A>  =  -  S 

OR  B(A)  -  2  THEN  RETURN 
170  FDR  B  =  0  TO  D(A  -  7):C  = 

A  +  M(B)  S  IF  B(C>  -  S  OR 

B(C)  -  2  THEN  260 
180  IF  B(C)  THEN  220 


GOSUB  650: 


=  T:  GOSUB 
THEN  340 


IC  190  SC 


RND  (0)  t 


IF  H  < 


u 

210 

S2 

220 

BF 

230 

DB 

240 

EF 

2S0 

CA 

260 

lA 

270 

(Z  "  0):H  = 

TO  33 1  sasu 

IF  H  -  0  TH 


SC  THEN  H  -  SCiF  -  fl«T  " 
C 
Ai  200  IF  CK  =  1  AND  Tl  -  C  THEN 
L  -  liB  -  7 
GOTO  260 

IF  BCC  +  M(B))  THEN  260 
SC  -  1  +  RND  (0)  «  .9!  IF 
H  <  SC  THEN  H  -  3ClF  -  A 
iT  -  C  +  M(B) IK  -  C 
IF  CK  -  0  THEN  260 
IF  Tl  -  C  +  M<B)  THEN  L  = 

liKl  -  ClB  -  7 
NEXT  :  RETURN 
A  -  F:BCT)  »=  B(F)  !B<F)  " 
0:  GOSUB  1130 
3?  280  IF  K  THEN  B(K)  -  0!A  =  K! 

GOSUB  1130 
»   290  A  -  T:  GOTO  1130 
3C  300  GDSUB  610!  IF  S  =  1  THEN 
VTAB  21:  HTAB  12i  PRINT  " 
THE  WITCHES  WIN!":  GOTO  3 
20 
lA  310  VTAB  21 !  HTAB  12:  PRINT  " 

THE  GHOSTS  WIN!" 
5E  320  HTAB  10:  PRINT  "PRESS  THE 

< SPACEBAR >" 
7i  330  GET  A»:  IF  A*  <  >  "  "  THE 

N  330 
AF  331  RUN 
D7  340  S  =  -  Si  Z 

0t  FOR  A  -  7 
B  1601  NEXT  1 
EN  300 
44  350  D  =■  0!  GOSUB  610:  IF  NP  - 
1  AND  S  "  -  1  THEN  Z  -  1 
EA  360  IF  Fl  -  -  1  THEN  Z  =  1 
3S  370  IF  NP  -  1  AND  S  =  Fl  THEN 

120 
4F  380  IF  S  =  1  THEN  VTAB  21:  HT 
AB  12i  PRINT  "THE  GHOST'S 
TURN" I  GOTO  400 
U  390  VTAB  21:  HTAB  12:  PRINT  " 

THE  WITCH'S  TURN" 
£1  400  VTAB  22!  HTAB  12:  PRINT  " 

FROM!  "I  CHR»  (B>| 
DA  410  BOSUB  1250 
B7  420  PRINT  fl«;!A  =  N(  ASC  (A«) 

-  63) iZ  -  A 
K  430  HTAB  25:  PRINT  "TO:  ";  CH 

R«  (B)  I 
a   440  BOSUB  1250 

(.1   450  PRINT  A«jsTl  =  N(  ASC  (A» 
)  -  65)lCK  -  liL  -  0iKl  - 
01  GOSUB  160; CK  -  0 
DB  451  H  -  0iA  "    7 

42  452  IF  A  -  36  THEN  460 

44  453  GOSUB  160:  IF  H  >  "  1  THE 

N  460 
Bl  434  A-A+1:  IFA<36  THEN 

433 
BC  460  IF  D  THEN  540 
11  470  IF  L  THEN  545 
li   530  BOSUB  620:  GOTO  350 
7D  540  IF  L  "  0  OR  Kl  -  0  THEN  G 

OSUB  6201  GOTO  370 
M   545  IF  Kl  =  0  AND  H  >  ■  I  THE 

N  530 

43  550  F  ■=  Z:T  =  TliK  -  KI:  BOSU 

B  2701  IF  Kl  -  0  THEN  340 
V   560  A  -=  TiZ  =  AsH  -  0:  GDSUB 

1601  IF  H  <  1  THEN  340 
18  570  GOSUB  610:  VTAB  21:  HTAB 

111  PRINT  "JUMP  AGAIN  (Y/ 

N)?"i 
i2  580  BET  A*:  IF  A*  <  >  "Y"  AND 

A»  <  >  "N"  THEN  380 
31  590  SOSUB  610:  IF  A»  =  "N"  TH 

EN  S  -  -  S:  GOTO  350 
72  600  D  -=  1:  VTAB  22 1  GOTO  430 
4F  610  PRINT  :  VTAB  21:  FOR  J  - 

1  TO  2i  FDR  I  -  I  TO  401 

PRINT  "  ";i  NEXT  I,  J 
IC  611  RETURN 

13  620    PRINT    CHR»     (7)  j  :     RETURN 

14  630    HOME    :    RETURN 
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E7  650  DIM  D(28)  ,B(42)  ,X  t35),Y(3 

S) ,N{2a) 

DE  660  S  =  -  1:  FDR  ft  -=  0  TO  7: 

READ  M(A)«  NEXT  !  FOR  ft  - 

0  TO  28:  READ  D(A)i  NEXT 

53  670  FOR  A  =  0  TO  4:  FOR  F  =  0 

T0  4:H"6«A+F+7iX 

(H)  -  4  *  F  +  ll!Y(H)  -  4 

t    ftiN(G)  -  HiG  -  6  +  ll 
NEXT  F,A 
!B  680  FOR  A  =  0  TO  42:  READ  B(A 
) t  NEXT  I  FOR  A  -  0  TO  6i 

READ  Fs  POKE  B64  +  A,F: 
NEXT  :  QOSUB  760s  BOSUB  1 
190s  FDR  A  -  0  TO  42 1  GOS 
UB  11301  NEXT  I  RETURN 
C8  690  DATA  -6,1,6,-1,-3,7,5,-7 
44  700  DATA  7,3,7,3,7,0,3,7,3,7, 

3,0 
lA  710  DATA  7,3,7,3,7,0,3,7,3,7, 

3,0,7,3,7,3,7 
M  720  DATA  2,2,2,2,2,2,2,-1,-1, 
-1,-1,-1.2 

44  730  DATA  -1,-1,-1,-1,-1,2,-1, 

-1,0,1,1,2 
BE  740  DATA  1,1,1,1,1,2,1,1,1,1, 

1,2,2,2,2,2,2,2 
38  750  DATA  1,0,4,0,44,62,0 
a:  760  FDR  A  -  76B  TO  855:  READ 

Fi  POKE  A,F«  NEXT 
7F  770  POKE  6,0:  POKE  7,141:  IF 

PEEK  (191  «  256)  ••  76  THE 

N  PRINT  CHR»  {4)s'"PR*A»30 

0":  GOTO  790 
Ce  780  POKE  54,0:  POKE  55,3:  CAL 

L  1002 
E3  790  FDR  A  =  36352  TO  36567:  R 

EAD  Fs  POKE  A,Fi  NEXT 
18  800  RETURN 

2C  1130  IF  BtA)  =2  THEN  RETURN 
12  1140  VTAB  YtA)  +  Is  HTAB  X(A) 

45  1150  IF  BtA)  <  0  THEN  PRINT  " 

3fiB"!  HTAB  X(A)s  PRINT  " 

FBH"i  HTAB  X (A) :  PRINT  " 

LMN" 
31  1160  IF  B(A)  >  0  THEN  PRINT  " 

CDE"s  HTAB  X (A) s  PRINT  " 

UK" I  HTAB  X(A):  PRINT  " 

OPQ" 
*B  1170  IF  B(A)  =0  THEN  PRINT  " 

RST":  HTAB  X (A) >  PRINT  " 

UVW'i  HTAB  X(A>I  PRINT  " 

XYZ" 
F3  11B0  RETURN 
Eft  1190  HCaLOR=  3 
71  1200  FOR  A  =  11  TO  139  STEP  3 

2l  HPLOT  7B,A  TO  I90,Ai 

NEXT 
ifl  1210  FOR  A  -  78  TO  190  STEP  2 

8i  HPLOT  A, 11  TO  A, 139i 

NEXT 
FB  1220  HPLOT  78,11  TO  194,140: 

HPLOT  194,11  TO  78,140 
i1    1230  HPLOT  78,76  TO  136,11  TO 
194,76  TO  136,140  TO  7B 

,76 
n   1249  RETURN 
»  1250  F  =  2lTl  =  2:QS  -  2 
2B  1260  SCALE=-  OS 

SJ  1270  XDRAW  1  AT  (Tl  t  4  +  10) 
»  7  -  3,  (F  »  4)  *  8  +  25 

3E  1275  PRINT  CHR«  (F  t  S  +  TI  + 

65) I  CHR«  (S) I 
4»  12B0  A«  •■  ""s  IF  PEEK  (  -  163 

84)  >  12B  THEN  GET  A* 
AF  12B5  XDRAW  1  AT  tTl  «  4  +  10) 

«7-3,  (F»4)  »B  +  25 

FB  12B7  DS  ••  as  +  5:  IF  OS  >  27 

THEN  QB  -  2 
EE  1290  IF  At  -  "I"  AND  F  >  0  TH 

EN  F  -  F  -  1 
(1  1291  IF  A*  ■=  "K"  AND  F  <  4  TH 

EN  F  -  F  +  1 
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BB  1292  IF  A»  =  "J"  AND  Tl  >  0  T 

HEN  Tl  -  Tl  -  1 
B7  1293  IF  A«  =  "L"  AND  Tl  <  4  T 

HEN  Tl  -  Tl  +  1 
A2  1300  IF  A«  <  >  CHRS  (13)  THEN 

1260 

41  1400  A»  =  CHR»  (F  »  5  +  Tl  + 

65) s  RETURN 

B4  1500  DATA  216,120,133,69,134, 

70 

2E  1510  DATA  132,71,166,7,10,10 

44  1520  DATA  176,4,16,62,48,4 

BB  1530  DATA  16,1,232,232,10,134 

61  1540  DATA  27,24,101,6,133,26 

«  1530  DATA  144,2,230,27,165,40 

95  1560  DATA  133,8,165,41,41,3 

81  1570  DATA  3,230,133,9,162,8 

3E  15B0  DATA  160,0,177,26,36,50 

B9  1590  DATA  48,2,73,127,164,36 

47  1600  DATA  145,8,230,26,208,2 

9F  1610  DATA  230,27,165,9,24,105 

(F  1620  DATA  4,133,9,202,208,226 

87  1630  DATA  165,69,166,70,164,7 

1 

72  1640  DATA  88,76,240,253 

71  1700  DATA  255,129,129,129,129 

,  129 

FI  1710  DATA  139,171,255,128,128 

,192 

CB  1720  DATA  192,208,212,224,255 

,192 

4F  1730  DATA  192,192,194,202,234 

,  199 

9F  1740  DATA  255,129,129,225,129 

,225 

it  1750  DATA  225,225,255,128,128 

,  135 

BC  1760  DATA  159,255,238,255,255 

,  192 

C?  1770  DATA  192,192,192,192,192 

,192 

BD  17S0  DATA  171,171,171,169,129 

,  129 

A«  1790  DATA  193,199,229,181,161 

,  165 

«  1800  DATA  168,170,170,170,199 

,193 

4B  1810  DATA  193,193,193,195,199 

,204 

Dl  1820  DATA  129,129,159,255,255 

,  199 

B9  1830  DATA  193,193,159,142,142 

,255 

CI  1840  DATA  255,191,191,255,192 

,248 

fC  1850  DATA  255,255,241,192,192 

,  192 

!!  1860  DATA  223,223,255,159,135 

,  129 

72  1B70  DATA  129,255,170,170,170 

,  168 

IF  18S0  DATA  170,139,128,255,216 

,240 

69  1890  DATA  255,193,192,192,192 

,255 

7E  1900  DATA  129,129,129,129,129 

,129 

13  1910  DATA  129,255,255,254,232 

,248 

17  1920  DATA  248,224,128,255,193 

,193 

47  1930  DATA  193,192,193,207,254 

,253 

39  1940  DATA  127,1,1,1,1,1 

46  1930  DATA  1,1,127,0,0,0 

D2  1960  DATA  0,0,0,0,127,64 

2!  1970  DATA  64,64,64,64,64,64 

M  1980  DATA  1,1,1,1,1,1 

53  1990  DATA  1,1,0,0,0,0 

21  2000  DATA  0,0,0,0,64,64 

FB  2010  DATA  64,64,64,64,64,64 

78  2020  DATA  1,1,1,1,1,1 

31  2030  DATA  1,127,0,0,0,0 

FF  2040  DATA  0,0,0,127,64,64 

Fi  2050  DATA  64,64,64,64,64,127 


A  ghost  is  about  to  be  jumped  in  this 
game  of  "The  Witching  Hour"  for  Apple 
I]  computers. 


"The  Witching  Hour"  for  the  TI-99/4A 
iimrks  icith  console  BASIC  as  ivell  as  TI 
Extended  BASIC. 


Program  6:  The  Witching 
Hour,  TI-99/4A  Version 

Version  by  Patrick  Parhsh, 
Programniing  Supervisor 


100 

QOTO  130 

110 

FDR  I-l  TO  LEN(H») 

120 

CALL  HCHAR <R,C+I, ASC ( 

BEG»(H«,  I,  1>  >  ) 

130 

NEXT  I 

140 

RETURN 

1S0 

DIM  B(42} ,D(28} ,N<2B) 

,X(33) , V(35) 

160 

BOSUB  16S0 

170 

SOTO  930 

1B0 

H-0 

190 

K-0 

200 

FOR  A-7  TO  35 

210 

SDBUB  310 

220 

NEXT  A 

230 

BOSUB  600 

240 

IF  H<1  THEN  860 

250 

H-0 

260 

K-0 

270 

A-T 

2B0 

QOSUB  310 

290 

IF  H<1  THEN  B60 

300 

eOTO  230 

310 

IF  (B<A)<>0)  *  (B(A)<>- 

8) « <B<A><>2)THEN  330 

320 

RETURN 

330 

FOR  B5-0  TO  D(A-7) 

340 

C-A+M(B3) 

350 

IF  (B<C)-S) +(B(C)-2)T 

HEN  5B0 

360 

IF  B(C»THEN  450 

1140 

C-15 

370 

8C-RND«.9 

1150 

QOSUB  110 

330 

IF  H>-8C  THEN  420 

1160 

A-N<KK-65> 

1B20 

370 

H-8C 

1170 

Z-ft 

1830 

400 

F-A 

1180 

H«-"T0i " 

1840 

410 

T-C 

1190 

IF  DOOl  THEN  1210 

1850 

420 

IF  (CK<>1)+<T1<>C)THE 

1200 

CALL  HCHAR (23, 10,32, 

1860 

N  580 

7J 

1870 

430 

LL-1 

1210 

R-23 

1880 

440 

BOTQ  570 

1220 

C-17 

1890 

450 

IF  B(C+M(B5) >THEN  580 

1230 

BOSUB  110 

460 

BC-l+RNDt.9 

1240 

CALL  KEY(0,KK,BS» 

470 

IF  H>-8C  THEN  S20 

1250 

IF  S8-0  THEN  1240 

1900 

460 

H-8C 

1260 

H»-CHR«(KK} 

1910 

490 

F-A 

1270 

C-21 

1920 

500 

T-C+M<B5) 

1280 

QOSUB  110 

1930 

510 

K"C 

1290 

Tl-N(KK-65) 

1940 

520 

IF  CK-0  THEN  580 

1300 

CK-1 

1950 

530 

K-0 

1310 

LL-0 

1960 

540 

IF  T1<>C+M<B5JTHEN  SB 

1320 

Kl-0 

1970 

0 

1330 

BOSUB  310 

1980 

550 

LL-1 

1340 

CK-0 

1990 

560 

Kl-C 

1350 

H-0 

2000 

570 

B5-7 

1360 

A-7 

2010 

SB0 

NEXT  B5 

1370 

IF  A"36  THEN  1420 

2020 

590 

RETURN 

1380 

QOSUB  310 

2030 

600 

A-F 

1390 

IF  H>-1  THEN  1420 

2040 

610 

BtT)-B(F) 

1400 

fl-A+l 

2050 

620 

B(F>-0 

1410 

IF  A<36  THEN  13B0 

2060 

630 

S08UB  2790 

1420 

IF  CD  THEN  1460 

2070 

640 

IF  K-0  THEN  680 

1430 

IF  LL  THEN  1490 

2080 

650 

B(K)-« 

1440 

CALL  BQUND(S0, 220,5) 

2090 

660 

A-K 

1450 

BOTO  930 

2100 

670 

BOSUB  2790 

1460 

IF  (LLO0)  t  (Kl<>0)TH 

2110 

680 

A-T 

EN  1490 

2120 

690 

QOTO  2790 

1470 

CALL  SOUND(50,220,S) 

2130 

700 

QQSUB  1630 

1460 

BOTO  1600 

710 

IF  SOI  THEN  740 

1490 

IF  (Kl-0) t<H>-l) THEN 

2140 

720 

H«-»THE  WITCHES  WIN!" 

1440 

730 

BOTO  750 

1S00 

F-Z 

2150 

740 

H*-"THE  QHOSTB  WIN!" 

1S10 

K-Kl 

750 

R-23 

1520 

T-Tl 

2160 

760 

C-9 

1530 

80SUB  600 

770 

BOSUB  110 

1540 

IF  Kl-0  THEN  860 

2170 

780 

R-24 

1550 

A-T 

790 

C-5 

1560 

Z-A 

2180 

800 

H*-"H1T  A  KEY  TO  PLAY 

1570 

H-0 

AGAIN" 

1580 

QOSUB  310 

2190 

810 

BOSUB  110 

1590 

IF  H<1  THEN  860 

2200 

820 

CALL  KEY(0,KK,S8> 

1600 

DD-1 

2210 

830 

IF  BS-0  THEN  820 

1610 

CALL  HCHAR(23,22,32) 

2220 

840 

BOSUB  2190 

1620 

eOTO  1180 

2230 

aS0 

BOTQ  930 

1630 

CALL  HCHAR(22, 1,32,9 

2240 

860 

B— 8 

6) 

22S0 

870 

H-0 

1640 

RETURN 

880 

A-7 

1650 

FDR  1-96  TO  104 

2260 

890 

IF  A-36  THEN  700 

1660 

READ  A« 

2270 

900 

QOSUB  310 

1670 

CALL  CHAR(I,A«) 

2280 

910 

A-A-Kl 

1680 

NEXT  I 

2290 

920 

IF  H-0  THEN  890 

1690 

DATA  00000000000000F 

930 

DD-0 

F, 0101010101010101, F 

2300 

940 

BOSUB  1630 

Fa0a0e2B0S0B0B0 

950 

IF  SOI  THEN  980 

1700 

DATA  FF0t01010101010 

2310 

960 

H«-"QH08T'B  TURN" 

1  , B0B0B0B080B0B0B0, B 

970 

BOTO  990 

040201008040201 

2320 

980 

H»--WITCH'B  TURN" 

1710 

DATA  0102040B102040B 

2330 

990 

R"22 

0,01010101010101FF,F 

2340 

1000  C-10 

F00000000000000 

1010  GGSUB  110 

1720 

FOR  1-112  TO  115 

2350 

1020  R-23 

1730 

READ  A« 

1030  C-9 

1740 

CALL  CHAR (I, A*) 

2360 

1040  H«-'FRQHl" 

1750 

NEXT  I 

1050  SQBUB  110 

1760 

DATA  0000A0FCFE7E3F1 

2370 

1060  RANDDMIZE 

E,000B080C1C3E1CB8, 1 

1070  CALL  KEY(0,KK,S8) 

C0?0101E1FFE302,F0E8 

2380 

1080  IF  88-0  THEN  1060 

CBC4E2FFE000 

1090  IF  KK013  THEN  1120 

1770 

FOR  1-120  TO  123 

2390 

1100  QOSUB  1630 

1780 

READ  A* 

1110  OOTQ  180 

1790 

CALL  CHAR(t,A«> 

2400 

1120  IF  (KK<65)+tKK>B9)TH 

1800 

NEXT  I 

EN  1060 

1810 

DATA  00011131131F030 

2410 

1130  H»»CHR»(KK) 

7, 40F0a0F4F6F4FCE0, 0 

70F0F1F3F3F1C08, E0C0 

B00000000000 

CALL  CLEAR 

CALL  COLOR (11, 4, 1 ) 

CALL  C0L0R(12, 15, 1) 

FOR  I-l  TO  8 

CALL  COLORd,  16,  1) 

NEXT  I 

CALL  SCREEN (2) 

PRINT  TAB(6)|"THE  HI 

TCHIN6  HOUR'i i i  i  ■  i  i  i 

I  I  I  I  ■ 

CALL  HCHAR(14,B, 1 12) 

CALL  HCHAR(14,9, 1 13) 

CALL  HCHAR(15,B, 114) 

CALL  HCHAR(1S,9, 115) 

CALL  HCHAR(14,23, 120) 

CALL  HCHAR(14,24, 121 ) 

CALL  HCHARt 15,23,  122) 

CALL  HCHAR (IS, 24, 1231 

FOR  fl-0  TO  7 

READ  MCA) 

NEXT  A 

FOR  A-0  TO  28 

READ  D(A) 

NEXT  A 

FOR  A-0  TO  4 

FOR  F-0  TO  4 

H-6«A+F+7 

X(H)-4«F+e 

Y(H)-4tA+2 

N(B)-H 

8-8+1 

NEXT  F 

NEXT 

DATA 

5,-7 

DATA  7,3,7,3,7,0,3,7 

,3,7,3,0 

DATA  7,3,7,3,7,0,3,7 

f3p7p3p0f7|i  3p7f3f7 

DATA  2,2,2,2,2,2,2,- 

1,-1,-1,-1,-1,2 

DATA  -1,-1,-1,-1,-1, 

2,-1,-1,0, 1, 1,2 

DATA  1,  1,1,1,  1,2,1,1 

,1, 1,1,2,2,2,2,2,2,2 

CALL  COLOR (11,1,1) 

a--i 

CALL  CDL0R(12, 1,1) 

CALL  COLOR (9, 1,1) 

CALL  COLOR(10, 1,1) 

CALL  CLEAR 

H«-'. . .SETTING  UP  QA 

ME  BOARD" 

R-23 

C-3 

BOSUB  110 

FOR  RDW-5  TO  17  STEP 

4 
FDR  COL-B  TO  24  STEP 

4 
CALL  HCHAR (ROW, COL, 1 
03) 

NEXT  COL 
NEXT  ROW 
FOR  ROW-2  TO  IB  STEP 

4 
FDR  COL-7  TO  23  STEP 


-6,1,6,-1,-5,7, 


CALL  HCHAR (ROW, COL+3 

,  100) 

CALL  HCHAR (ROW+l, COL 

+4,99) 

CALL  HCHAR (ROW, COL, 9 

7) 

CALL  HCHAR ( ROW- 1 , COL 

+2,96) 

CALL  HCHAR (ROW+1, COL 

+3,98) 

CALL  HCHAR (ROW+2, COL 

+1,99) 
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2420 

CALL  HCHAR(R0W+2,CDL 

2580 

CALL  HCHAR(ROM+1,COL 

2790 

IF  B(A><>2  THEN  2810 

+2, 104) 

+4, 102) 

2B00 

RETURN 

2430 

NEXT  CQL 

2390 

CALL  HCHAR(R0W+4,C0L 

2810 

IF  B<A><>0  THEN  2850 

244« 

NEXT  ROM 

+1, 102) 

2620 

CALL  HCHAR (Y (A) , X (A) 

24S0 

FDR  ROlPl-3  TO  19  STEP 

2600 

CALL  HCHAR (RDH+5, COL 

,32,2) 

4 

,  102) 

2830 

CALL  HCHAR  (Y<A) -t-1,  X  ( 

2460 

CALL  HCHAR(ROW, 7,97) 

2610 

CALL  HCHAR (ROM+4, COL 

A) ,32,2) 

2470 

CALL  HCHAR(ROW, 2i, 10 

+4, 101) 

2840 

SOTO  2950 

0) 

2620 

NEXT  COL 

28S0 

IF  B (A) >0  THEN  2910 

24B0 

CALL  HCHftR<R0W,27,32 

2630 

NEXT  ROM 

2860 

CALL  KCHAR(V(A) , X (A) 

) 

2640 

RESTORE  2160 

,  112) 

2490 

NEXT  ROM 

2650 

CALL  HCHAR(23,3,32,2 

2870 

CALL  HCHAR<Y(A) , X (A) 

2500 

FOR  COL-B  TO  24  STEP 

3) 

+1, 113) 

4 

2660 

□  -0 

2880 

CALL  HCHARtY<fl)+l, X { 

2H10 

CALL  HCHAR ( 1 ,CaL, 96, 

2670 

FOR  A-0  TO  42 

A) , 114) 

2) 

2680 

READ  B(A) 

2890 

CALL  HCHAR<Y<ft)+l, X  ( 

2520 

CALL  HCHAR <20, COL, 10 

2690 

BOSUB  2790 

A)+l, 115) 

4) 

2700 

IF  B<A)-2  THEN  2730 

2900 

QDTO  2950 

2S30 

NEXT  COL 

2710 

CALL  HCHAR<Y(A! -1, X ( 

2910 

CALL  HCHAR<Y(ft) , X (A) 

2S40 

FOR  RQW-4  TO  12  STEP 

A) -l,Q+65) 

,120) 

a 

2720 

Q.Q+1 

2920 

CALL  HCHAR<Y(A) , X (A) 

2SS0 

FDR  COL-10  TO  la  8TE 

2730 

NEXT  A 

+1, 121) 

P  S 

2740 

CALL  C0L0R(9, 14, 1) 

2930 

CALL  HCHAR<Y(A)+1, X ( 

2S&0 

CALL  HCHftR(RQW,COL, 1 

2730 

CALL  COLOR<10, 14, 1) 

A) , 122) 

01  } 

2760 

CALL  COLDR( 11,4, 1) 

2940 

CALL  HCHAR<Y(A)+1, X C 

2570 

CALL  HCHAR(ROW,C0L+S 

2770 

CALL  CQLOR< 12, 15, 1) 

A)+l,123)              ^ 

,  102) 

2780 

RETURN 

2950 

RETURN                  @ 

TOU 


NAK 


-sp 


QUA 


JNow  there's  a  way  parents 

can  help  their  children  cUmb 

to  the  heights  of  success. 
It  begins  with  an  Apple,' 

IBM,®  Commodore"  or  Atari® 

computer.  It  takes  off  with  CBS 

Software. 

Our  Success  with  MatK''  series  has 

met  with  sales  success  second  to  none  in  its 

field.  Along  with  our  new  Success  with 

Algebra'"  series,  your  home  computer  will  become 

a  patient,  private  tutor— using  serious  drill  and 

practice  to  help  your  children  over  the  obstacles  in 

their  way. 

Mastering  the  SAT  has 

also  become  a  best  seller. 

With  its  counterpart, 

Mastering  the  ACT,  it's  the 

comprehensive  test  prepara- 
tion program  that's  proven 
1^    to  be  the  first  choice  for 
thousands  of  students  who 
want  acceptance  from  their 

first  choice  college.  They  are  the  only  programs  of 

their  kind  created  with  the  National  Association  of 

Secondary  School  Principals.  And  they're  designed 

to  provide  the  competitive  edge  that  can  help  put  your 
...   >,     kids  over  the  top.  AMIi^A^^ 


SOFTWARE 

Making  you  the  best. 


IBM.  Apple  nM  Man  are  regisleied  liadenurte  ol  Intefnalional  Business  Uactiines  Corp .  Apple  CompulH  Inc., 

and  Atari  Corp ,  respectively  Commodore  is  a  iraiJernark  o(  Commodore  Eledroaics  Lid 

C 19SS  CBS  iK.  All  righls  reser/ed  CBS  Sollware.  A  Unil  ol  CBS  Educaiianal  and  Prolessional  PuPlishing  Division. 

CBSInc  One  Fa«ceil  Place.  Greenwi:^.  0706836  (203)622-2525 


IF  YOU'RE  INTERESTED  IN  GIVING  YOUR  CHILDREN  THE  BEST,  CALL  1-800-CBS-ASK4  FOR  THE  DEALER  NEAREST  YOU. 


LASER  BEAM 

For  Atari  And  Commodore  64 


Mike  Greenfield 


This  fast-paced  arcade  game  is  writ- 
ten entirely  in  machine  language  and 
challenges  the  quickest  reflexes.  Orig- 
inally written  for  the  Atari,  the  pro- 
gram has  been  adapted  and  enhanced 
for  the  Commodore  64.  The  Atari  ver- 
sion runs  on  any  400,  800,  XL,  or  XE 
with  at  least  16K  RAM.  Both  versions 
require  a  joystick. 


The  Atari  version  of  "Laser  Beam" 
is  a  fast-action  arcade-style  game 
with  a  simple  premise — you  score 
by  moving.  The  more  you  move, 
the  more  you  score.  You  start  off  in 
an  arena  along  with  a  bouncing 
ball.  If  you  happen  to  run  into  the 
ball  or  the  arena  walls,  the  game 
ends. 

But  watch  out!  If  you  haven't 
collided  with  anything  after  half  a 
minute  or  so,  you  advance  to  level  2 
and  a  second  bouncing  ball  appears. 
If  you  last  a  while  longer,  you  reach 
level  3  and  a  third  ball  appears,  and 
so  on.  Up  to  five  balls  can  be  bounc- 


ing around  the  arena  simultaneous- 
ly. Your  score  for  each  move 
depends  on  which  level  you're  on. 
when  there's  one  ball  on  the 
screen,  you  score  one  point  per 
move;  when  there's  five  balls,  you 
score  five  points. 

In  early  stages  of  the  game, 
you  may  not  feel  motivated  to 
move  unless  you  absolutely  have 
to.  So  there's  one  additional  chal- 
lenge— the  laser  beams.  Each  side 
of  the  arena  is  guarded  by  a  roving 
laser.  You'll  see  a  red  indicator 
when  the  laser  beam  fire  sequence 
has  been  activated,  but  the  indica- 
tor tells  you  only  where  the  beam 
will  fire,  not  when.  As  the  game 
progresses,  it  becomes  more  diffi- 
cult to  dodge  the  laser  because  the 
countdown  before  firing  decreases. 

Before  starting  the  game,  you 
can  select  one  of  ten  difficulty  op- 
tions. The  program  automatically 
selects  option  5.  To  change  this, 
press  the  OPTION  button.  Option  9 
is  the  slowest,  and  therefore  the 


easiest;  option  0  is  the  fastest. 

To  freeze  the  action,  press  the 
SELECT  button.  To  continue,  press 
SELECT  and  START  together. 
After  each  round,  press  the  START 
button  to  start  another  game.  To 
return  to  the  title  screen,  press 
START,  SELECT,  and  OPTION 
simultaneously. 

Entering  The  Atari  Version 

Programs  1  and  2  work  together  to 
load  Laser  Beam  from  BASIC.  To  fit 
the  game  into  1 6K  of  RAM,  a  single 
BASIC  program  can't  hold  all  the 
DATA  statements  necessary  for  the 
machine  language  and  also  POKE 
them  into  memory. 

Therefore,  the  DATA  state- 
ments in  Program  1  create  a  ma- 
chine language  file  on  disk  or  tape 
called  LASERBEM.OBJ.  {If  LASER- 
BEM.OBJ  already  exists  on  a  disk. 
Program  1  recognizes  this  and 
won't  create  a  new  file.)  After  Pro- 
gram 1  runs,  it  automatically  loads 
and  runs  Program  2,  assuming  you 
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SAVE  "=  PRINTERS 


AXIOM 

GP550AT  (Alan) 
GP550CD  (C-6A 
GP550PC  (IBMl. 
GP550AP  (Applo) 
GP700AT  (Afanl 
GP700AP   (Apple). 

ELITESCD  (CTM) 

GP100AT  (Xiari) 


239 
239 
229 
269 
439 

-  439 
229 

CALL 


C.  ITOH 

PROWPITER   8510AP 
B510APi     . 
eSlOBPI 

esiosP 

8510SR 
8510SCP 

esioscR 

7500AP 
750DAfl 
1550P 
!550AP» 
1550BCP 
AID-SOP 
FlO-iOP  or  S 
F10-55P  or  S, 
FIO    Trader 

fto  Sheei  Feeacf 


,279 
299 
309 
375 
425 
449 
469 
205 
245 
439 
459 
4S9 

.  445 
859 

1039 
159 
249 


CARDCO 

32K  BUFFER,  (C-64) 


CITIZEN 

MSP-IO 269 

MSP-15     449 

MSP-20     449 

MSP-25     569 

Sheellor  (10/201 169 

ShBBtlor  (15/251  199 

CORONA 

LP300  Laser  Primer         2699 
200351   Toner  Carlridge     .89 

EPSON 

LXBO  (NEW)  225 

FXeO  *  349 

FX I  DO •  479 

JXBO   Color 489 

RX100 369 

HOMEWHITER  10  (New).      CALL 
CR220   (C-64J   ,  159 

LO1500  Par  999 

LO1500  Ser     .  1059 

HIBO  Color   PlOIIer  379 


JUKI 

Juki   6100 375 

HS232  Serial  Board 55 

6100  Tractor 119 

5100  Sheet  Feeder 209 

Jul<i   6300 765 

OKIDATA 

gkimale  10 CALL 
kimale  20 OALL 

162   215 

192      349 

193  555 

92P 349 

93P 565 

B4P         645 

92   Imagewriter   ,        ,      ,   349 

'IBM  versions  also 


BROTHER 

HH-15XL-P  359 

HFI.15XL-S 359 

Hn-35P   B39 

HR-35S 839 

2024L-P   - 949 

MtOQ9-P    189 


LEGEND  PANASONIC 

880,  - 199       1091 239 

lOSO 225  1090                                   ,565 

1380 286  1092                                      375 

1385                               299  1093                                     429 

3151   Loiter  429 

DIGITAL  DEVICES  "'<  B""^'                      65 

16K   aUFFEB 75 

32K   BUFFER 69 

^•^  ^'"'™ '^=  SILVER  REED 

TOSHIBA  |JP«o «9 

P1340 559  §5^  ?g  ::■::■:■::■■■:■■:■■■:  1^1 

P35I                           1269  EXP770      ,                             749 

MICROBITS 

M.crostuller                              99  g^^p   MICRONICS 

DIABLO  ii:,\o 'M 

D25                   549  SD.10                                   339 

630API                                1599  SD-15                                   445 

630ECS           1759  SR-10                                   465 

D60IF            2395  SRIS                                       585 

P32CQ1          699  Powerupe                            305 

P3B                                      ,1749  SB  10  ■                                CALL 

CI5Q                                     999  SG-10C-64  (NEW)           CALL 


1 


OVER  2000  SOFTWARE  TITLES  IN  STOCK! 


*     PRINTER     • 
INTERFACING 


AXIOM 

AT946  (AlarO  ,  , 
Parallax   (C-64) 

MICROBITS 

MPP-1150  (Alan) 
WPP- 11 50X1  (Alan  I 
l^^icroPrini  (Alan) 
64K  RAM  Board  (600x1) 


65 
65 


64 
59 
39 
65 


DIGITAL  DEVICES 

ApeFace  XLP  (Alaril  49 

ApeFace  12XLP  (1300»I)  49 

U-PrmI  A  (Alani  64 

U-Pnnl  C  (C-64)  49 

U-Prinl  A16K  Buder  74 

U-Print  A64K  Butler  99 

U-Pnnl  AP16K  (Apple)  99 

U-Prinl  AP64K    Apple)  139 

U-CALL  HS232  (Atari)  37 

MICROTEK 

Dumphng  GX  (Apple)  59 

Dumpling  16K  jApple]  89 

RV-611C    (ApplB^  49 

TYMAC 

Connectron   lC-64)  5S 

Tacklei  lApple)  49 

PPC-IQO  (Applet  39 

ORANGE  MICRO 

GHAPPLER^    lApplel  65 

"  '   Apple)  149 

(Apple)  59 

Grappler  CD  IC-M)  79 

CARDCO 

G-Wiz  (C.64) 


Gje^gler^i6KjApple) 


CC  +  G  (C-64] 
C/'PS  lC-64) 
C'7B  (C-64) 
CPAT  (Alan) 
C/'AP   (Apple) 
CI^IBM   (IBM) 


54 
46 
49 
39 
49 
49 
29 


PRINTING 
PAPER 


3000  SHEETS 

FANFOLD 
1000  SHEETS 

FANFOLD 
1000SHEEILETTEB 
200  SHEETS  LEnEB 
1  50HAG  STATlONAfiV 
MAILING  LABELS  llin  I 
14  I  1  1   1000 

FANFOLD 


S4J  /5 

SI9  Tb 
ii<  95 

$6  99 
51099 

S9  95 

i?i  75 


INNOVATIVE  CONCEPTS 

Fhp-n-File  10  3  50 

Flip-n-Filo  15  8  25 

Fl.p-n-File  25  Lock  17,BS 

Flip-n-File  5Q       17  25 

Flip-n-File  50  Lock  22,95 

Flip-n-File  Rom  1725 


WICO  Joysticks 

15-9714  Bal  Handle  16  75 

50-2030   Boss  1 1  99 

50-2002  Suce'  3  Way  19  99 

50-0110   IBM-Analog  29  95 

50-1030   Apple-Analon  29  95 

72-4545  Tracktial!  29  95 


DRIVES 


MSO 

SDl  Dryve  (CSA) 
S02  Dnue    C-64| 


229 
469 


INDUS 

GT  ATARI 215 

GT  COMMODORE  235 


DISKETTES 


SKC  (Box  10) 

{Qly  )      10  IDO  500 

5^      SSDD               13  75  1!99  1199 

5'<     OSDD               lS/5  13  99  li  J5 

ELEPHANT  (Box  10) 

t.-i      SSSD               13^0  1?99  II  99 

5--      SSDD               1-199  1399  12  99 

5-'     OSDD               1699  1599  1199 

Premium   SSDD       li9i  1J95  13  95 

Prr-mrum   QSOO       '7  95  16  95  15  95 

MAXELL  (Box  10) 

5^      r.lD  ■                 16  75  -5  75  14  75 

a":      '.13?                ?3  99  ?'59  <(1 99 

VERBATIM  (OataLife)  (Box  10) 


NO  LABEL  DISKETTES 

NL  5'>     SSDD     10  99(Boi   101 
NL  5'o     DSDD     l5  99lao«  10) 
'Free  DjSketle  Writer  Pem 
'Free  Storage  Case' 
"Litel'me  Warranty' 


IBM-PC 

SOFTWARE 


Lotus  1-2-3 
Symptiony 


'LOTUS 


309  03 
439  03 


•ASHTON-TATE 


Framework 

d  Base  11 

d  Base  III 

<l  Base  II  upgi.ioe 


335  00 
289  00 
385  00 
135  00 


BRODERBUND  (IBM) 


Ttie  Prinl  Stiop 
Bank  Si  Wilier 
Ancienl  Art  ot  War 
Loaerunrer 


CALL 
49  95 
29  95 
21  95 


IBM-PC 

COMPATABLE 


PARADISE 

Mull. -Display  Card.  269 

Modular  Grapfi'CS  Card     275 
Flue-Oak  155 

TECHMAR 

First  Male-6-;K  249 

Capla"i-64K  199 

Second  Male  2i>9 

Caplain  Jfl-128K  309 

Grapti'cs  Master  465 

OMEGA 

10  Meg  ae^dC'jit  Bo*  (i6Mi  i899 

5  Meg  eernoulli  Bo»   ^'ACi  1499 

TALLGRASS 
TECHNOLOGIES 


CALL 
CALL 
CALL 
CALL 


CALL 
269 
199 
335 
339 
389 


25mp  drive 
35mlJ  d'lve 
50mb  dfii/e 
aOmb  drive 

AST 

Si«  Pack  Plus  64K 
Mega  Plus  ii  64K 
Memory  IBSK  (mega) 
t^emorj  266K  (Mega) 
Mono  Graph   Plus 
Aa-j.r"taqe-AT-i28K 

-QUADRAM 

Ondfl  J^  Eip  Chassis  Si9C0 
□jaa  J'  E»p  W'ei^Dry  209  00 
Quafl  Memorv  Jf^  209  00 

•LEADING  EDGE 

Nutshell  69  95 

LEWP  Basic  65  00 

LEWP  Merge  Pnnl  99  00 

LE  Spell  Correction  169  00 

Zenith 

Z'150  Cal 

Leading  Edge 

PC  Compatable  C3I1 


TOLL  FREE  1-800-233-8760 


TO  ORDER 


LAI  I     TOl  L    f  Bf  f 


or  iend  ordfir  1o 


L  VC  O   CorTipul*r 

P  O    Bo.  f)0a8 
Custotner  Service  1-717-327-ie25  J»r5»,  Sno'e    P*  17740 


800-233-8760 


RISK  FREE  POLICY 

In  iltKk  ilBTHS  shippea  vnirun  2i  hours  ol  oiaai  Na  cwposil  on  C  0  D  QfOSti  Ff  m 
shippirtq  on  oiepaicl  Cdsh  oiders  i«.i1fiin  ihB  cyniinenifti  U  S  yolume  discounis 
ftvailablir  PA  iBsidsnik  ddiJ  sales  laic  APO  FPO  and  intamaliortal  ordsis  abd 
Sb  00  piut  3%  tor  ptio'iiy  mail  se««>cfi  Ac3van)^«d  pi\c*&  show  4<Vt  aiscouni  toi 
cabh  BM<^\otMas\rnCa.tCofV\sa  Ma^^ondlchvckSi  i*qiiird  4  w^oHs' clpat-'anca 
tm\ato  snipping  Ash  a[>aul  UPS  BIuA  ana  Rta  \»b6\  triipping  All  rnerLt\anC\%a 
caiii6au(^ti6tmar\u\a.c\uie''iwufantY  FrH  caiiaiog*ilhoia«(  Ail  ilAtnt  iuOi«ci 
to  chftrigia  witriOkit  nolhcv 


A<  ATARI  ^N  II  appkZ 


COMMODORE 


ATARI  ADVENTURE  INTL  (Atari) 

600XL CALL  Dishey 32  75 

130XE  (NEW) CALL  Ullrarfssarnbler 32.75 

520ST  (NEW) CALL  Maxi  GoH 18  75 

1050  Drive 16S  Ralley  SpeeOway  .26.75 

1010   RecDrdBr.., 42  Whompe-  Stomper  18  75 

1020   Prinler 55  Advenfures   1-13  each     14.50 

10J5   Printer 158  Adv.  Hint  Book  5.60 

1027   Printer .179 

850  Interlace V  3 


ATARI  SOFTWARE  (NEW) 


Code*iltBr    ...    ,     ,, 

35  75 

Fiiewnter 

mii> 

Rflportwrlier 

20  75 

Menuwnter. 

20  76 

Home  Iniegralof 

IH/h 

Small  Bus    Invenlory 

11  75 

Salesman  Expenses 

11  75 

Aces  Rec/Pay   . 

11  75 

Rerai!  Invoice 

11  75 

Final  Legacy  ... 
Advenlure  WitiIcf 

15  75 

18  75 

Sraf  Voyager 

11  75 

SSI  (Atari) 

Colonial  Conquest 

24  75 

Field  of  Fire 

34  75 

Kampfgrtjppe 
Objective    Kursk 

36  75 

24  75 

29  75 

Sii  Gun  ShDomul 

24  75 

War  in  Russia 

49  75 

Computer  Basetiiiii 

24  75 

Computer  Ouarletb.iCk 

24  76 

Gemstone  Warrior 

22  75 

50  (Mission  Crus^ 

24  75 

Queslfon 

29  75 

SPINNAKER 

Delta  Drawing  Room        I9  95 
Cosmic  Life  Room  ig  95 

Up  (0'  Grabs  Raom  19  9S 

PERSONAL  PERIPHERALS 

Super  S-elcJi  C'6J  ?9  95 

Prmse^  Ulilily  C-6^  14  99 

Supigf  Skeicri  Aiaii  25  95 

Super  Sk&ich  Applej'iDm  55  OD 

SUB  LOGIC  (Atarh 

Flight  Simulalor  11... .32.75 

Night  Mission  Pmbair       30  75 


MICROPROSE  (Atari) 

Kennedy  Aporoact^ 21.75 

CiusadB  in  Europe    24.75 

DeCl5lOr^  in  Oesen    .      .34  75 

Solo  FliBht 20  75 

Nato  Cornmander    ,       .20.75 
Spitfire  Ace - 19  75 

F-15  Siriiie  Eagle 20.75 

Helical  Ace  18,75 


SYNAPSE  (Atari) 

SynFile  33  75 

SynCalc  (AT(C-641  33  75 

SynComm  26  75 

SynTrend  26  75 

SynCnron  26  75 

SynSlDCk  36  75 


BRODERBUND  (Atari) 

The  Print  Shop 2B.K 

Graptiics  Library 1B95 

Graptiics  Utjrarv  II 19.50 

Bank  Si   Wrilor 42.75 

Whisiief'3  Bioirier 18.95 

Spelunker 18.95 

Sleallh ta  95 

Serpenl's  Slar 24  95 

Mask  of  Itie  Sun 24.95 


SCARBOROUGH  (Atari) 

fJET  WORTH  (AT'C'Sij  46  75 

Maslerlype  22  75 

Improved  Maslerlype  23  75 

l^^aslertype   Filer  22  75 


SCARBOROUGH  (Apple) 

NET  WORTH  43  75 

Improved  Maslertype  22.75 
Maslertype    Filer 22  75 

BRODERBUND  (Apple) 

TtlB  Prmi  Shop  31,50 

Graptiics  Library  .  1650 

Graptiics  Library  II  .  IB  95 
Paper  flefill  1 1  95 

Bank  Si  Writer  S4K  41  50 
Bank  SI  Writer  128K  42  75 
Bank  St  Filer  42  75 

Bank  Si  Mailer  42  75 

Bank  St  Speller  42  75 

Carmen  Sandieoo      22  75 

Karateka  22  75 

Captain   Goodnight  22  75 

Muppey  Cruise  25  75 

SUB  LOGIC  (Apple) 

Flight  Simulator  II. ...32.75 
Night  Mission  PmSall      20  75 

MICROPROSE  (Apple) 

Crusade  m  Ejrope  25  75 

Decision  m  Desert  .25  75 

F  15  Strike  Eagle  2i  75 

Nalo  Commander  2i  75 


SS(  (Apple) 


Mech  Briqade 
Norway    f985     . 

Market  Garden 
Sm  Gun  Shoolojt 
50  Mission  Crush    . 
Priantasie 

Splnnskar 

Alpnapel 
Story  Macn.ne 
K.os  on  Keys 
Granoma 
Snooper  Troop 


36  75 
22  75 
29  75 
24  76 
24  75 
24  75 


SIB  Jb 
H9  75 
tlS  Ti, 
$19  ?6 
122  75 


COMMODORE 

C-128   NEW CALL 

1571  Drive  CALL 

1572  Drive  CALL 

1902  Monitor    CALL 

1670   Modem  CALL 

C-64  Computer  CALL 

1641  Drive 189 

MPS80I  Printer LOW 

1702  Monitor  ,199 

Simon  s  Basic 24.75 

Assembler  64 34.75 

Super  Eipander  22.75 

Logo  64  49.75 

Pilot  64 38.75 

Easy  Cale 34  75 

Easy  Script 36  75 

SSI  (C-64) 

Calonial  Conquest  24  76 

Wings  ol  War 24.75 

Computer   Ambusti  34  75 

FieWol  Fire  24.75 

Figtiter  Command  36  75 

Kampfgruppe  36  75 

Mecti  Brigade  36  75 

Market  Garden.  29  75 

Sil  Gun  Shootout  24  75 

Computer  Baseball  24  75 

Computer  Quarterback  24  75 

Imperium  Galactum  24  75 

Phanlasie  24  75 

Cartels  &  Cutthroats  24.75 

50  Mission  Crush  24  75 

Quostron  24  75 

SCARBOROUGH  (C-64) 

Bulla  A  Book.,  24  75 

ImproveO  Mastertype  23  75 

NET  WORTH  48  75 

Mastertype    Filer  22  75 


SUB  LOGIC  (C-64) 

Flight  Simulator  II. ...32.7: 

Nignt  Mission  Pinbal 


32.75 

20  75 


ATARI 

3513   trilerface 


109 


CONTINENTAL 

Home  Accountant  44  75 

■915  Book  0*  Aialri  SoUnart    1 6  95 


TRONIX 


Alan 

C-64 


38  50 

36  50 


US  ROBOTICS 


Passworc  1200M 

229 

Passworc  1200F 

229 

Password  300M 

139 

Password  300F 

139 

Autodial  212A 

359 

PCM5 

319 

PCM64 

519 

PCM256 

769 

S-lOO 

379 

Courier 

469 

MiCrOl.nk 

469 

Teipac  MS-DOS 

79 

MODEMS 


ANCHOR 


RACAL-VADIC 

2400PC  549 

3400PA  799 

240t>V  559 

1200PC  329 

300V  205 

300PC  1 99 

George  Sollware  69 


HAYES 

SMARTMODEW  300.  139 
SMARTMODEM  1200  .  379 
SMARTMODEM    120OB     349 

SMARTMODEM  2400   599 

MICPOMODEM  HE  135 


TELE  LEARNING 

Total  Telerommunicaticns 

1C-64J  29  95 

AP.250  I30C  Bai,0  Applel  69  95 

:B250  liOO  BauD  IBMl  69  95 


Volksrtiodem 

55 

186 

Mark    12 

229 

NOVATION 

E'.'JXVJOO'.'SOOS  ».■ 

in 

BI.1  3001200  CPM-B£.  f.! 

111 

Bl.l  JOClJOO.M0Oext 

h?<) 

:BH  3C«t200.2400  MS  DOS 

k/f 

■BM  MS-DOS  mt 

.!?■! 

iBt.^  CPV-96  inl 

:vs 

VacmcQeni  300r'200 

.■tik 

VacmoUEm  3M;i20O'240C 

ws 

Ap?ie  Cat  II 

^19 

Upgrsce  Apple  Cat  ii 
CafMOAmiistc 

?7i 

llu 

jCal  RS232 

B9 

WESIBIOGE  MODEM  iC-6Jr         59 
WTEv  MO  MODEM  |C-61i  69 

CompuServe  19  85 


CARDCO 

Digiliier  Camera 
32K  Printer  Buffer 

189  95 

59,95 

Numeric  Keypad  . 
CBtS  6-SlOI  Boar0(64) 

34  96 

54  00 

CB/2  2-5101  Board(64) 

25  00 

S'More  Basic  Pom 

,49  95 

Write  Now-64    . 

,3500 

Marl    Now-64 

.2900 

Spell  Now-64 

2900 

File  Now-64, 

29  00 

Paint  Now-64 

29  00 

CalC  Now-64 

29  00 

Tax  Survival 

2900 

Super  Printer  Utility 

27  95 

Write  Now-Vic-20 

29  95 

HES 

HES  Games  84    . 

22-95 

Omni  Writer/Spell 

34  95 

MES  Mon  64 

2395 

Microsoft  Multlplan 

55  00 

Typo  N  Whte 

1995 

Turtle  Graphics  II 

23  95 

Cell  Defense 

22  95 

Paini  Brush 

12  95 

Til  Math 

22  95 

Graphics  Basic 

27  95 

HES  Kit 

29  95 

Millionaire 

23  95 

64  Forth 

24  95 

HES  Writer  64 

24  SP 

BATTERIES  INCLUDED 

Paper  Clip  59  95 

Spell  Pak  34  95 

Consultant  59  95 
Paper  Chp 

wiSpell  Pak  75  95 

Home  Pak  34  95 

Bus  Card  129  95 

eo  Column  Board  109  95 


BRODERBUND  (C-64) 


The  Print  Shop.., 

Graphics  Library 
Graphics  Library  I 

Karaieka 

Castles  Dr    Creep 
Sank  St   Writer 
Loderunner 
Mast  of  the  Sun 
Spelun^er 
Serpent  S    Star 
Whistler  s  Brother 
Raid  Bungeling  Bay 


.28,75 

18  75 

19  75 
19  75 

19  75 
32  75 

20  75 
24  75 
19  75 
24  7S 
18  75 
18  75 


MICROPROSE  (C-64) 

Kennedy  Approach  2t  75 

Crusade  m  Europe  2A  75 

Deasion  m  Desert  2A  75 

Solo  Flight  20  75 

Nalo  Cornrnander  20  75 

Spil'ire  Ace  18  75 

F-15  Strike  Eagle  20  75 

Helical  Ace  16  75 


*    SUPER  SPECIAL!    "k 


*  LOWEST  PRICES!    * 


MONITORS 


AMDEK 

300  Green  125 

300  Amber  139 

310  Amber  IBM  166 

Color  300  Audio  245 

Color  600  Composile  369 

Color  600 429 

Color  700 496 

Color  710    „ 569 


NEC 

JB-1250  Green 
JB-1201  Green 
JC  1215  Color 
JC  1216  RGB 
JC1460  Color 
JB-1205  Amber 


» 


95 
135 
235 
375 
266 
139 


PRINCETON  GRAPHICS 

MAX  12  Amber  189 

HXlJ  RGB  476 

SR-12  RGB  599 


SAKATA 

SGlOOO  12"  Green 
SAlOflO  12"  Amber 
SG1500  12     Green  TIL 
SA1500  12     Amber  TTL 
SCI 00  13     Color  Comp 
SC200   13     RGB 
STSI  Tilt  Stand 

PANASONIC 

DT  1300  RG1  composite 


ZENITH 

ZVM  122A  Amber 

„^  2VM  123G  Green 

99  ZVM  124  Amber  IBM 

109  ZVM  131  Color 

119  ZVM  133  RGB 

129  ZVM  135  Composite 

209  ZVM  136  Hi  Res  Color 
389 
29 

X-TRON 

299     Comcolor  I  f.miji..MiL-  Grvti 


84 
75 
129 
275 
369 
449 
589 


115  -2 

116  12 

121  12 

122  -2 

,110  12 
-120  12 
MD  I! 


TAXAN 

Green  Ca-npc5ite     CALL 

rVmOe'  Conposite    CALL 
„  ,j5 

145 
259 
329 
409 
569 
35 


Green  TTL 
Amoer  TTL 
Ct^lor  Composile 
RGB  Hi  Rc5  IBM 
RGB  Super  Mil  IBM 
RGB  tJlira  Hi  Res 


AMERICA'S  MAILORDER  HEADQUARTERS 

LYCO     COMPUTER 

WORLD'S  LEADER  IN  SALES  &  SERVICE 


TO  ORDER 
CALL  TOLL  FREE 

800-233-8760 

In  PA1  717-327-1824 

Lyco  Computer 

P.O.  Box  5088 

Jersey  Stiore,  PA  17  740 


Four  bouncmg  balls  fly  wildly  about  the 
screen  as  the  player  runs  for  his  life  in 
the  Atari  version  of  "Laser  Beam." 


have  saved  Program  2  with  the  file- 
name shown  in  line  220.  Program  2 
reads  the  file  LASERBEM.OBJ, 
POKEs  the  machine  language  into 
memory,  and  then  jumps  to  the 
starting  address  to  automatically 
run  the  game. 

Tape  users  need  to  make  a  few 
modifications  to  the  programs.  In 
Program  1,  delete  lines  10-90,  re- 
place the  statements  in  line  220 
with  END,  and  change  D:  to  C:  in 
line  100.  In  Program  2,  change  D:  to 
C:  in  line  100. 

After  these  changes,  Program  1 
creates  a  file  on  tape  which  Pro- 
gram 2  can  load.  That  means  the 
file  created  by  Program  1  should 
immediately  follow  Program  2  on 
the  tape.  As  Program  2  reads  this 
file,  it  is  normal  for  the  cassette 
recorder  to  stop  and  start  and  it 
reads  each  block. 

Commodore  64  Version 

Laser  Beam  on  the  Commodore  64 
is  considerably  different  from  the 
original  Atari  version.  The  object  is 
not  just  to  avoid  the  bouncing  balls, 
but  also  to  grab  them  at  certain 
times  and  stuff  them  into  a  basket. 
Written  entirely  in  machine 
language,  Program  3  must  be  en- 
tered with  COMPUTEl's  "MLX"  utili- 
ty found  elsewhere  in  this  issue. 
Here  is  the  information  you'll  need: 

starling  address:  49152 
Ending  address;  52699 

After  you've  saved  Laser  Beam 
on  disk  or  tape  according  to  the 
MLX  instructions,  plug  a  joystick 
into  port  2  and  type  LOAD"LA5EIi 
BEAM", 8,1  for  disk  or  LOAD- 
"LASER  BEAM",1,1  for  tape  (as- 
suming vou  saved  the  program 
with  the  filename  LASER  BEAM,  of 
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course).  Then  type  SYS  49152  and 
press  RETURN. 

The  Highlight  Zone 

Move  the  joystick  up  or  down  to 
select  the  difficulty  level  from  0  to 
9.  Unlike  the  Atari  version,  0  is  the 
slowest  and  9  is  the  fastest  (in  fact, 
9  is  so  fast  that  it's  almost  unplay- 
able!). The  game  starts  when  you 
press  the  fire  button. 

Immediately  you'll  see  seven 
colored  balls  bouncing  around  the 
screen.  At  the  left  is  a  highlighted 
"safe  zone"  occupied  by  a  small 
stick  figure — that's  you.  By  moving 
the  joystick,  you  can  maneuver 
your  figure  around  the  screen.  But  if 
you  venture  out  of  the  safe  zone 
and  bump  into  a  bouncing  ball, 
you're  zapped.  (You  get  three  lives 
per  game,  as  indicated  by  the  fig- 
ures at  the  bottom  of  the  screen.) 

Your  goal  is  to  render  the  balls 
harmless,  grab  them  one  by  one, 
and  drop  them  into  the  basket  in 
the  lower-right  corner.  To  make  a 
ball  safe  to  touch,  you  have  to  shoot 
it  with  the  laser  gun.  The  laser  is 
visible  along  the  edge  of  the  screen. 
To  control  it,  first  you  must  move 
your  figure  into  the  uppermost  cor- 
ner of  the  safe  zone.  The  laser  gun  is 
under  your  control  only  when  your 
figure  is  at  this  spot.  Pushing  the 
joystick  to  the  right  moves  the  laser 
clockwise  around  the  edge  of  the 
screen,  and  pushing  the  joystick  to 
the  left  moves  the  laser  counter- 
clockwise around  the  screen.  Press 
the  fire  button  to  activate  the  beam. 
If  you  push  the  joysHck  in  any  other 
direction,  you'll  move  your  figure 
away  from  the  top  of  the  safe  zone, 
and  the  laser  gun  will  no  longer  be 
under  your  control. 

Now,  you  can't  shoot  just  any 
bouncing  ball  with  the  laser  to 
make  it  safe  to  grab.  You  have  to 
shoot  the  ball  which  matches  the 
border  color  of  the  screen.  As  soon 
as  you  hit  the  ball,  it  turns  white. 
Then  you  can  maneuver  your  figure 
out  of  the  safe  zone,  grab  the  white 
ball  by  touching  it,  carry  it  to  the 
basket,  and  drop  it  in  by  pressing 
the  fire  button.  Afterward  you  must 
scurry  back  to  the  safe  zone  before 
a  collision  with  another  ball. 

For  example,  let's  say  the  bor- 
der color  is  red.  First  you  move  your 
figure  to  the  top  of  the  safe  zone  to 
take  control  of  the  laser  gun.  Next 
you  push  the  joystick  right  or  left  to 


In  this  Commodori   ,.  -  ,  ;  ■  .,,ii  ff  "Laser 
Beam,"  the  player  has  rendered  a 
bouncing  ball  harmless  by  shooting  it 
with  the  laser.  Now  he's  carrying  it  to 
the  basket. 


aim  the  laser  at  the  red  ball.  When 
you  have  a  clear  shot,  press  the  fire 
button  to  shoot  the  beam.  If  you 
score  a  hit,  the  red  ball  turns  white. 
Then  you  can  push  the  joystick  in 
another  direction  to  move  your  fig- 
ure out  of  the  safe  zone.  Grab  the 
ball,  stuff  it  into  the  basket  by 
pressing  the  fire  button,  and  make 
your  escape — all  while  avoiding 
the  other  bouncing  balls,  of  course. 
If  you  succeed,  the  border  color 
changes  to  correspond  to  one  of  the 
remaining  balls. 

You  continue  with  the  process 
until  all  the  balls  are  safely  dropped 
into  the  basket.  Then  another 
round  begins. 

Bouncing  Chaos 

Sounds  simple,  right?  Well,  it's  not. 
There  are  a  few  complications.  Sup- 
pose you  fire  the  laser  and  hit  a 
bouncing  ball  that  doesn't  match  the 
border  color.  It  turns  white,  too.  But 
it  isn't  safe  to  grab.  If  you  touch  it, 
you're  zapped.  This  becomes  a  real 
problem  when  you  accidentally 
shoot  several  of  the  balls  and  turn 
them  white.  Only  one  of  them  is 
safe,  and  you  have  to  remember 
which  one.  It's  not  easy  when  three 
or  more  white  balls  are  bopping  all 
over  the  place. 

There  is  an  incentive  for  creat- 
ing this  chaos,  however.  The  num- 
ber of  points  you  get  for  dropping  a 
ball  in  the  basket  doubles  for  each 
white  ball  on  the  screen.  If  the  only 
white  ball  is  the  one  you're  grab- 
bing, you  get  only  5  points.  If  a 
second  ball  is  white,  you  get  10 
points;  if  a  third  ball  is  white,  you 
get  20  points;  and  so  on.  If  all  seven 
balls  are  white  when  you  drop  the 
first  one  into  the  basket,  you  score 
320  points. 
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VeriIlex 

Free  plastic 
library  case. 
Lifetime  warranty 


5%"  Single  Sided/ 
Double  Density 


Price  Each 
50+    100+     500  + 

.93  .91  .87 


5 V<"  Double  Sided/     ^O       QC       QO 
Double  Density  .90    .9D    .9^ 


From  the  inventors  of  the  ZVi' 
Micro  Disk  .  . . 


SONY 


Ten-pack,  boxed 
diskettes. 

Price  Each 
30+      50+     100  + 

3'/.- Single  Sided/  r>  oa  o  oc:  o  to 

Double  Density         C.£0  ^.Zt)  ^..l^ 

3'A"  Double  Sided/  o  ^c  Q  QQ  Q  OC 
Double  Density         0.40  i3.09  O.ab 


APPLE  IMAGEWRITER  RIBBONS 


$3.69  each 

Many  other  models  available. 
Boxed  in  dozens. 

DISK  FILES 

Ttie  deluxe  files  for  aVj"  or  5y<"  floppies. 
Buff  plastic  body  witfi  natural  oak  roll-top. 
Eacti  comes  witti  dividers  and  color  coded 
labels. 


forSVi"  for  5'/." 

holds  55    S17.49     holds  140    $24.99 
other  colors  and  locking  models  available. 


tol"free  1-800-USA-FLEX 

7  10  7  Central  Time 

IN  ILLINOIS  1-31Z-351-9700 

Rease  menlion  this  act  wden  calling  in  your  order.  Waster. 
Card,  Visa.  C.O.U,  or  Ne!  30  days  wilfi  approvea  credit  on 
(wrchases  over  $200  00.  Shipping/Handling  jddilional 
Prices  suOjec!  !o  chaoje  without  notice. 


COMARK,  INC.  135  N.  Brandon 
Glendale  Heights,  Illinois  60139 


STARPOINT  SOFTWARE  proudly  presents 


Oa  CHIP  GRACEY 

[say  lcepicl<],  a  revolutionary  new  concept  in 
software  back  up  for  the  ConnmDdore  64. 
ISEPiC  is  not  a  disl<  duplication  system,  but  an 
extraordinary  hardware/software  combina- 
tion that  actually  bypasses  any  disl<  protection 
scheme.  ISEPIC  captures  and  saves  the  pro- 
tected program  as  it  runs  in  the  B4"s 
memory,  this  "snapshot"  becomes  accessi- 
ble to  the  user  for  complete  inspection  and 
alteration.  From  this  image,  ISEPIC  can 
automatically  create  a  compact,  auto-booting, 
fast-loading  file  which  is  completely  un- 
protected and  self  contained, 
tj  Backs  up  almost  ALL  memory-resident 
software 

^      ISEPIC'd  programs  load  many  times 
faster  than  originals 

T^r  ISEPIC  is  invisible  to  software — cannot 
be  defeated 

w      Eliminates  drive  "knock"  due  to  antique 
protection  schemes 

i-  Automatically  backs  up  protected  pro- 
grams into  single,  auto-booting,  super- 
fast  loading  files 

■ix      Place  multiple  programs  on  a  single 
diskette 

fj      Create  auto-booting,  fast-loading 
versions  of  your  own  programs 

*  Back  up  programs  are  completely  self- 
containeij  and  run  independently  of  the 
ISEPIC  adapter 

w      Backs  up  software  with  a  flick  of  a 

switch 

ir.      ISEPIC  comes  complete  and  ready-to- 
run,  just  plug  into  expansion  port 

-■■      Programs  backed  up  by  ISEPIC  may  be 
used  on  MSD  or  4040  drives  as  well 
as  hard  disks  regardless  of  original  pro- 
tection schemes 

•   FOR  ARCHIVAL  PURPOSES  ONLY   • 

When  ordering  by  mail: 

'  S64.g5    +    3.00  shipping 

*  S64.95    +    4.00  COD  orijers 

*  Calif,  residents  add  6%  sales  tax 

*  VISA  or  Mastercard  accepted 

*  Shipping  out  of  USA  S6.00 
Piease  allow  4-6  weeks  for  delivery. 


WRITE  OR  PHONE 


snvRporivr  software 

Gazelle.  CA96D34  [916)435-2371 


Star  Route  1 0 


Another  complication  is  that 
your  safe  zone  doesn't  always  stay 
safe  for  very  long.  After  you  shoot 
the  ball  that  matches  the  border 
color,  it  begins  shrinking  from  the 
bottom  up.  If  you  don't  hurry  out, 
you'll  get  zapped. 

And  there's  yet  another  reason 
to  move  quickly:  If  you  finish  a 
round  by  dropping  every  ball  into 
the  basket  before  the  horizontal  bar 
at  the  bottom  of  the  screen  disap- 
pears, you  get  a  50-point  bonus. 

If  all  this  action  causes  your 
brain  to  momentarily  suffer  a  sys- 
tem crash,  you  can  freeze  every- 
thing by  pressing  and  holding  the 
SHIFT  key.  Press  SHIFT  LOCK  tc 
freeze  the  game  for  extended  peri- 
ods. Release  SHIFT  to  resume  play. 


For  insfructions  on  entering  these  listings, 
please  refer  to  "COMPUTEl's  Guide  to  Typing 
In  Programs"  publlstied  blmontfiiy  In  COMPLrrEJ. 

Program  1 :  Atari  Laser 
Beam,  Main  Program 


Al  10 
OS  20 

a  30 

IB  40 
ID  90 
ti  100 

JI  110 
ME  115 
EL  120 

ti  130 

EP  140 
n  150 
BE  1&0 
FN  200 
FF  210 


TRAP 
OPEN 
M.OBJ 
CLOSE 
GOTO 
CLOSE 
OPEN 
EM.O 
READ 
READ 
N-01 
READ 
PUT 
N-N-l- 
GOTO 
CLOS 
IF  N 
HEN 
UMSE 


90 

#1,4,0, "DiLASERBE 

II 

#1 
220 

ttl 

ttl  ,8,0,  "Di LASERB 
BJ" 

NUMBEROFBYTES 

SUMOFBYTES 
S-01TRAP  200 

A 
«1  ,  A 
li S-S+fl 

130 
E  ttl 

ONUMBEROFBYTES  T 
PRINT  "ERROR  IN  N 


R  OF  BYTES 


I  STOP 


LH21S  IF 
P 
OF 
CA  220  RU 
EC  10005 
MI  10010 


A)  10020 

a  10030 
m  10040 

8F  10050 
HN  10060 
D6  10070 
DJ  10080 

U 10090 
FF  10100 


0,0,0 
DATA  5, 15, 13, 169, 0, 
133,203,  169,51,  133 
DATA  204,  165,  190,  13 
", 195, 165, 195,201 ,0 

20B 

UTA  1,96, 162,0, 166 


,20B 

DATA  1,96, 162,0, 160 
,0, 177,203, 149,214 
DATA  232,200,224,6, 
208,246, 160,0, 162,0 
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I!  10110  DATA  134,240,134,24 

1, 165,214, 133,220, 1 

65, 215 
in  10120  DATA  133,221,165,21 

6, 133,222, 168,217, 1 

41,116 

IK:10130    DATA    40,32,0,50,169 

, 129, 193, 220, 240, 6 
KF  10140    DATA     169,133,193,22 

0,208,9,32,71,41,22 

8 
CB  10150    DATA    216,240,2,133, 

241, 165,214, 133,220 

.  165 
JE  10160    DATA     215,133,221,16 

5, 218, 133,222, 165,2 

19, 141 
« 10170  DATA  157,40,32,0,30 

, 169, 129, 193,220,24 

EI  10180 

cn  10190 


n  10200 


BJ  10430 
nc  10440 

K   10450 


m   10490 


CO  10500 


m 10320 


LP  10330 


10340 


FO  10350 


CO  10700 


Ot  10710 
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KP  10720 

DflTfl  133,240,197,18 

1,240,5, 198, 1B1,76, 

12 

J(  10730 

DATA  43, 173, 10,210, 

141,45,40, 24,  101 , IB 

8 

AL  10740 

DATA  144,3,76,143,4 

3,  173,45,40,41,31 

BN  10750 

DATA  201, 17, 16,233, 

173,45,40,41,31, 168 

HE  10760 

DATA  165,177,133,22 

0, 165,  17B, 133,  221  ,  1 

69,20 

JH  10770 

DATA  192,0, 240, 10,1 

33,222,32, 176,30, 13 

6 

DATA  192,0,208,248, 

ED  107B0 

165,220, 133, 179, 165 

,221 

EK  10790 

DATA  133, 180, 165, IB 

9,  133,  IBl,  169,  193,  1 

60,0 

EF  10800 

DATA  145, 179, 163, IB 

1,201,0,208,  119,  163 

,179 

CL  10810 

DATA  133,220,165,18 

0, 133,221, 169, 2, 133 

,222 

im  10B20 

DATA  32,0,50,  169,  1 , 

133,222, 160,0, 76 

AC  10830 

DATA  51,43,32,0,50, 

169, 4,209,220,240 

ED  10840 

DATA  22, 169, 129,209 

,220,240,27,  169,  133 

,209 

n  10850 

DATA  220,240,21, 165 

, 183, 145,220,32,216 

,44 

LF  10S&0 

DATA  76,48,43, 169,2 

55, 133,240, 169,0, 13 

3 

DATA  181,76,143,43, 

LF  10B70 

32,56,41, 165, 179, 13 

3 

DATA  220,165,180,13 

AA  10BB0 

3,221, 169,2, 133,222 

,32 

AC  10890 

DATA  0,50, 169, 1, 133 

,222, 160,0,76, 120 

BB  10900 

DATA  43,32,0,50, 169 

, 129,209,220,240, 13 

KC  10910 

DATA  169, 133,209,22 

0,240,7, 169,0, 145,2 

20 

H 10920 

DATA  76, 1 17, 43, 169, 

129, 143, 179,96, 169, 

128 

W 10930 

DATA  133,203,169,31 

, 133,204, 164, 176, 16 

2,1 

n 10940 

DATA  177,203,149,17 

6,232,200,224,  12,20 

B,  246 

E6  10950 

DATA  96,  165,  182,  141 

,223,42, 165, 1B6,  141 

,241 

M  10960 

DATA  42, 165, 184, 141 

,40,43, 141, 109,43, 1 

65 

AK  10970 

DATA  185,141,33,43, 

141, 102,43, 165, 167, 

141 

KH  10980 

DATA  37,43, 141, 106, 

43,  141,49,43,  141,  11 

8 

DATA  43,96,169,128, 

U  10990 

133,203, 169,51, 133, 

204 

CL  11000 

DATA  164,176,162,1, 

181, 176, 145,203,232 

,200 

Hf  1  1010 


DATA  224,12,208,246 
,96, 163, 197,201, 0, 2 
40 


LF  1  1350 


m  11210 


tL  1  1220 


KC  11230 


HE  11240 


aE  11250 


76,208,241, 169, 14, 1 

66 

DATA  195,32,207,44, 

56,233, 1,208,246, 16 

9 

DATA  175, 141, 1 ,210, 

166, 196, 32, 207,44, 5 

6 


141, 196, 2, 169, IS, 14 

1 

DATA  197, 2, 169, 1 14, 

141, 19B, 2, 169,48, 14 

1 

DATA  199,2,96,165,8 

9,41  , 240,  141 ,  1  11,45 

DATA  162,0, 160, 0, 16 

9,0, 133,203, 169,55 

DATA  133,204,177,20 

3,201,255, 240, 27, 14 

1,  108 

DATA  45, 141, 113,45, 

200, 177,203, 141, 109 

,45 

DATA  141 , 114,45, 173 

,255,255, 9,0, 141 , 25 

5 

DATA  255, 200,76, B6, 

45, 96, 160,50, 174,50 

DATA  216,56,165,220 

, 229, 222, 133, 22  0, 16 

3,221 

DATA  229,223,133,22 

1,96,  176,50,  190, 50, 

216 

DATA  24, 165,220, 101 

,222, 133,220, 165,22 

1,101 

DATA  223, 133, 221, 96 

,0,51, 101,51,220, 13 

DATA  1 , 160,0, 160, 22 

1, 13, 1, 160,20, 160 

DATA  198, 14,0, 160,2 

0, 160,89, 14, 1, 160 

DATA  20, 160, 16, 14,0 

, 160, 20, 160, 28, IS 

DATA  1,160,0,160,95 

,14,1, 160,20, 160 

DATA  243, 13, 1, 160,2 

0, 160,22, 13,1, 160 

DATA  20, 160, 194, 14, 

1, 160,0, 160, 193, 13 

DATA  1,160,0,160,69 

, 14,0, 160,2  0, 160 

DATA  39,  14,  1,  160,20 

, 160, 140,  14,  1, 160 

DATA  20, 160,203, 14, 

1, 160,20, 160,247, 14 

DATA  1,160,20,160,2 

55,255,235,233,255, 

253 

DATA  128,51,182,31, 

188, 13,0, 0, 0, 17 

DATA  66, 1,2,20, 176, 

130, 13,0,0, 0 

DATA  15,67,20,40, 1, 

176.207, 13,0,0 

DATA  0, 17, 66, 1 , 2, 20 

,160,58,15,0 

DATA  0,0, 15,67, 20,4 

0, 1, 160, 213, 14 

DATA  0,0,0,6,66, 1,2 

,20, 176,0 

DATA  52,89,52, 128, 1 

3, 129,0,20, 1 , 14B 

DATA  13,129,0,20,1, 

168, 13, 129,0, 20 

DATA  1 , 188, 13, 129, 0 

, 18,20, 189, 13, 129 

DATA  0, 18,20,206, 13 

, 129,0, 18,20,207 

DATA  13, 129,0, 18,20 

,36, IS, 129,0,20 

DATA  1,56,15,129,0, 

20, 1,76, 15, 129 

DATA  0,20, 1, 128, 13, 

0,53, 5, 1,76 

DATA  15,5, 53,5, 1, 13 

6,  13,  10,53,7 

DATA  1 ,88, 15, 27,53, 

6, 1,255,255,255 
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DATA  144,43,32,167, 

43,32, 190,42, 169, 23 

5 

DATA  197,240,240,12 

5, 169, «, 133,77,32,2 

08 

DATA  43,32,57,40,16 

9,ZHS, 197,240,240, 1 

09 


3,  165 

DATA  192,201,0,208, 

39, 230,  190, 24,  16S,  1 

BB 


I  233, 10, 133, 
I,  1B9,24,24B, 


IBB 
173 


40, 105, 1, 1 
, 141 , 45, 40, 

133,  141 ,  15 
,56,40, 141, 

k  32,70,44,2 

92,201,0,201 

'^  165,  193,20 

3,76,  164,5. 


41,5 
169 
i2,  44 
153, 

.16,  1 
IB,  6 
1  ,  16 

16,  16 
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Program  2:  Atari  Laser 
Beam,  Loader  Program 


BF  100 

M  110 
FN  120 
10  130 


)K  140 

IN  150 

a  160 
FA  170 
JF  180 
CC  190 
FP  200 
I«  210 
ei  220 


OPEN    «1 ,4,0, "Di LASERS 

EM. OBJ" 

BET    ttl,XlQET    ttl,X 

TRAP    210 

BET  «l,8TARTLOiB£T  ttl 

,STARTHIiBET  »1,LASTL 

OiBET  ttl,LASTHI 

START-STARTL0+256*8TA 

RTHI 

LAST-LAeTL0+256tLA8TH 

I 

FOR  1 -START  TO  LAST 

SET  *1,X 

POKE  I,X 

NEXT  I 

BOTD  130 

CLOSE  «li X-USR(14S4S) 

END 


Program  3:  Commodore  64 
Laser  Beam 

Version  by  Kevin  Mykytyn,  Editorial 

Programmer 

Pleose  refer  to  the  "MLX"  article  in  this  issue 

before  entering  the  following  listing. 


,181,002 
,204,196 
,208,169 
,169,000 
,032,208 
,206,133 
,162,009 
,240,255 
,032,030 
,160,206 
,204,16  2 
,032,240 
,204,032 
,165,162 
,202,208 
,009,048 
,000,220 
,131,002 
,238,181 
,174,131 
,181,002 
,205,173 
,141,181 
,179,002 
,002,141 
,056,237 
,079,133 
,178,002 
,025,199 
,070,195 
,002,032 
,002,200 
,007,136 
,007,169 
,136,208 
, 165, 162 
,173,030 
,032,169 
,021,165 
,231,197 
,069,205 
,002,032 
,208,007 
,032,194 
,193,032 
,204,173 
,173,141 


,032,017 
,169,094 
,147,186 
,141,057 
,169,047 
,010,214 
,160,037 
,169,011 
,171,098 
,133,204 
,012,170 
,255,027 
,030,132 
,197,178 
,247,115 
,141,132 
,074,169 
,224,101 
,002,013 
,002,217 
,074,047 
,181,241 
,002,002 
,169,033 
,186,031 
,181,037 
,078,079 
,032,179 
,032,116 
,169,016 
,123,169 
,169,083 
,169,144 
,007,029 
,243,106 
,197,106 
,208,001 
,197,008 
,066,183 
,032,156 
,169,028 
,072,161 
,165,077 
,195,201 
,095,113 
,141,054 
,002,012 


49434  ! 208,251,076,22  5,192,162,116 
49440  1002, 17  3,031,208,074,074,082 
49446  1144,026,07  2,189,038,208,203 
49452  : 041, 01 5, 201, 001, 240, 01 5,045 
49458  1169,001,157,038,208,202,057 
49464  : 228, 167, 208, 004, 169, 024,088 
49470  !l33, 169, 232, 104, 232, 2 24, 132 
49476  1009,208,222,096,16  5,010,010 
49482  !  208, 003, 076, 022, 194, 173, 2 38 
49488  :  183, 002, 208,008, 03 2, 2 36, 2 34 
49494  ! 198, 144, 003, 076, 026, 194, 21 5 
49500  : 165, 083, 208, 045, 174, 160, 159 
49506  : 206, 189, 000, 207, 133, 170, 235 
49512  .133,251,189,128,207,133,121 
49:- 18  :  171, 133, 252  ,  189,000,  206  ,  037 
49524  : 133,084,074,144,008, 169,216 
49530  : 064, 133, 149, 169,036,208,113 
49536  :006, 169, 066, 133, 149, 169, 052 
49542  ! 022, 133, 147, 133, 148, 133, 082 
49548  : 083, 165, 084, 201, 03 5, 176, 116 
49554  : 023 , 201 , 033 , 208,004 , 169 , 016 
49560  : 001, 208, 002, 169, 040, 024, 084 
49566  =101,170, 133, 170, 165, 171, 044 
495  72  1105,000,133,171,208,02  5,038 
49578  : 201, 036, 240, 004, 169,001,053 
49584  : 208, 002, 169,040, 133,016, 2 32 
49590  s 165, 170, 056, 2 29, 016, 133, 183 
49596  : 170, 165, 17 1,23 3, 000, 133, 036 
49602  1 171 , 165 , 149 , 160 , 000 ,145,216 
49608  : 170, 165, 170,024,105,000,066 
49614  : 133, 253, 165, 171, 105, 212, 221 
49620  ! 133 , 254 , 169 ,010, 160,000 ,170 
49626  1145,253,169,128,141,011,041 
4963  2  : 2 12, 169, 008, 141, 01 2, 212, 2 10 
49638  : 165, 147, 024, 10s, 010, 010, 179 
49644  : 141, 008, 212, 169, 129, 141,  012 
49650  : 011, 212, 198, 147, 208, 030, 024 
49656  : 165, 149, 201, 03 2, 240, 018, 029 
49662  : 169, 032, 133, 149, 165, 251, 129 
49668  =133,170, 16 5, 2 52, 133, 17 1,004 
49674  1 165, 148, 133, 147, 208, 006, 049 
49680  : 169, 000, 133,010,13  3,083,032 
49636  : 096 , 076 , 2 12 , 194, 169 , 000 , 001 
49692  : 133, 010, 166, 166, 189, 150, 074 
49698  :003,201,002, 144,240, 173,029 
49704  : 080, 003, 240, 2 3 5, 173, 060, 063 
49710  1003,201,055,208,228,17  3,146 
49716  =070,003, 201, 214, 144, 22 1,1 37 
49722  =138, 072, 032, 023, 195, 104, 110 
49728  =170,169,026,133,169,134,097 
497  34  =016, 162,000, 160,006, 185,087 
49740  J  040 , 208 , 041 , 015 , 201 , 001 , 070 
49746  : 208 , 001 , 232 , 136 , 016 , 243 , 150 
49752  =189,050,197,024,109,185,074 
49758  =002,141,185,002,173,186,015 
49764  =002,105,000,141,186,002,024 
49770  =032,120,205,166,016,169,046 
497  76  =255,157,070,003,206,178,213 
49782  : 002 , 208 , 080 , 169 , 000 ,141,206 
49788  =021,208,169,147,032,210,143 
49794  : 255 , 162 , 010 , 160 , 015 , 024 , 244 
49800  =032,240, 2 55, 03 2, 2 13, 194, 078 
49806  ! 169 , 032 , 160, 205 , 032 , 030 , 002 
49812  =171,173,183,002,010,133,052 
49818  =016,010,010,024,101,016,075 
49824  =170,072, 169,000,032,205,040 
49830  =189,104,024,109,185,002,011 
49836  =141,185,002,173,136,002,093 
49842  =105,000,141,186,002,169,013 
49848  =000,133,162,165,162,201,239 
49854  ! 120 , 208 , 250 , 104 , 104 , 238 , 190 
49860  =181,002,076,151,192,032,062 
49866  =035,195,169,001,157,150,141 
49872  =003,032,2  55,194,096,169,189 
49878  =020,141,004,212,141,011,231 
49884  =212,169,010,141,005,212,301 
49890  =141,012,212,173,131,002,179 
49896  =010,024,105,005,141,001 ,006 

49902  =  2 12 , 169, 035 , 141 , 008 , 2 12 , 247 

49903  =169,017,141,004,212,169,188 
49914  =021,141,011,212,096,230,19  3 
49920  =168,166,168,189,249,199,115 
49926  =134,167,141,032,203,160,080 
49932  =007,185,249,199,153,039,076 
49938  =203,136,016,247,096, 162,115 
49944  =024,160,005,138,03  2,16  5,036 
49950  : 204 , 202 , 208 , 247 , 096 , 169 , 1 J2 
49956  =020,141,011,212,17  3,178,003 

49962  =002,024,105,004,141,001,063 

49963  =212,17  3,179,002,010,010,122 
49974  =010,010,141,008,212,169,092 


49980  =012, 141, 012, 212, 169, 021, 115 
49986  =141, 011, 2 12, 096, 2 38, 160, 156 
49992  =206,17  3,160,206,201,122,116 
49998  ! 208 ,017,169, 000 , 141 , 160 , 005 
50004  =206,240,010,206,160,206,088 
50010  =016,005,169,121,141,160,190 
50016  =206,173,160,206,168,03  2,017 

50022  =111,195,135,000,206,032,063 

50023  1 1 56 , 195 , 096 , 1 73 , 1 55 , 1 95 , 054 
50034  =201,025, 176,005,2  38, 155,146 
50040  =195,208,005,169,005, 141,075 
50046  =155,195,169,020,141,011,049 
50052  =212,169,007,141,001,212,106 
50058  =173,155, 195, 141, 008, 2 12, 254 
50064  =169,038,141,012,212,169,117 
50070  =021,141,011,212,096,005,124 
50076  =072,17  3,160,206,168,195,096 

50082  =000 , 207 , 133 , 004 , 185 , 1 28 , 05 1 

50083  =207,133,005,104,160,000,009 
50094  =145,004, 165,004,024,105,109 
50100  =000,133,004,165,005,105,080 
50106  =212,133,005,169,007,145,089 
50112  =004,096,162,007,189,150,032 
50118  =003,240,003,076,131,196,079 
50124  =139,070,003,201,05  5,208,162 
50130  =005 , 2  54 , 070, 003 , 208 , 007 , 245 
50136  =201,215,208,017,222,070,12  5 
50142  =003,189,100,003,073,001,079 
50148  =157,100,003,032,138,196,086 
50154  =032,183,196,189,060,003,129 
50160  =201,055,208,010,189,080,215 
50166  ! 003 , 208 , 005 , 254 , 060 , 003 , 011 
50172  =208,015,189,060,003,201,160 
50178  =055,208,022,189,080,003,047 
50184  =240,017,222,060,003,189,227 
50190  =090,003,073,001,157,090,172 
50196  =003,032,138,196,032,163,092 
50202  ! 196 , 189 , 090 , 003 , 208 , 029 , 229 
50208  =189,130,003,024,12  5,110,101 
50214  =003,157,130,003,189,060,068 
502  20  =003,105,000,157,060,003,116 
50226  =189,080,003,105,000,157,072 
50232  =080,003,076,087,196,189,17  5 
50238  =130,003,056,253,110,003,105 
50244  =157,130,003,189,060,003,098 
50250  =233,000,157,060,003,189,204 
502  56  =080,003,233,000,157,080,121 
50262  =003,189,100,003,208,021,098 
50268  =189,140,003,024,125,120,181 

502  74  =003,157,140,003,189,070,148 
50230  =003,105,000,15  7,070,003,186 
50286  =076,131,196,189,140,003,077 
50292  =056,253,120,003,15  7,140,077 
50298  =003,189,070,003,233,000,108 
S0304  =157,070,003,202,240,003,03  5 
50310  =076,196,195,096,032, 167,128 
50316  =196,024,12  5,110,003,201,031 
50322  =100,144,003,157,110,003,151 
50328  =03  2,167,196,024,12  5,120,048 
50334  =303,201,150,144,003,157,048 
50340  =120,003,096,173,027,212,027 
50346  =041,031,172,027,212,016,15  7 
50352  =005,073,255,024,105,001,127 

503  58  =096,169,128,141,004,212,164 
30364  =169,064,141,005,212,169,180 
50370  : 020 , 1 41 , 001 , 212 , 169 , 129, 098 
50376  =141,004,212,096,332,084,001 
50  382  =204,169,000,133,012,133,089 
50388  =010, 133, 033, 169,009, 133,237 
50394  =064,141, 170,002, 169, 128,124 
50400  =141,015,212,141,018,212,195 
50406  =169,008,133,065,133,066,036 
50412  =169,003,141,134,002,169,136 
50418  =007,141, 167,002,141,168,100 
50424  =002,160,007,03  2,042,197,176 
50430  =153,110,003,032,042,197,023 
50436  =153,120,003,17  3,027,212,130 

50442  =041,001, 153,090,003, 173,215 

50443  =027,212,041,001,153,100,038 
50454  =003,136,208,225,169,009,004 
50460  =133,164,169,000,133,163,027 
50466  : 032 , 255 , 194 , 169 , 001 , 133 , 050 
50472  =063,096,17  3,027,212,201,044 
50478  =150,144,249,096,000,005,178 
50484  =010,020,040,080,120,160,226 
50490  =162,255,169,003,133,002,014 
50496  =169,004,133,003,169,034,064 
50502  =032,154, 197, 230, 002, 165, 082 
50508  =002,201,040,208,243,198,200 
50514  =002,169,035,032,154,197,159 
50520  =16  5,002,024,105,040,133,045 


50526 
50532 
50538 
50544 
50550 
50556 
50562 
50568 
50574 
50580 
50586 
50592 
50593 
50604 
50610 
50616 
50622 
50628 
50634 
50640 
50646 
50652 
50658 
50664 
50670 
50676 
50682 
50688 
50694 
50700 
50706 
50712 
50718 
50724 
50730 
50736 
50742 
50748 
50754 
50760 
50766 
50772 
50778 
50784 
50790 
50796 
50802 
50808 
50814 
50820 
50826 
50832 
50838 
50844 
50850 
50856 
50862 
50868 
50874 
508B0 
50886 
50892 
50898 
50904 
50910 
50916 
50922 
50928 
50934 
50940 
50946 
50952 
50958 
50964 
50970 
50976 
50982 
50988 
50994 
51000 
51006 
51012 
51018 
51024 
51030 
51036 
51042 
51048 
51054 
51060 
51066 


002, 

165, 

003, 

105, 

000, 

133, 

003, 

165, 

002, 

201, 

231, 

208, 

232, 

169, 

191, 

133, 

002, 

169, 

036, 

032, 

154, 

197, 

198, 

002, 

165. 

002, 

201, 

154, 

208, 

243, ( 

230, 

002, 

169, 

033, 

032, 

154, 

197, 

165, 

002, 

056, 

233, 

040, 

=  133, 

002, 

165, 

003, 

233, 

000, 

133, 

003, 

201, 

003, 

208, 

2  34, 

169, 

020, 

141, 

160, 

206, 

096, 

232, 

157, 

000, 

206, 

165, 

002, 

157, 

000, 

207, 

16  5, 

003, 

157, ( 

123, 

207, 

096, 

169, 

000, 

133, 

016, 

162, 

007, 

160, 

014, 

189, 

150, 

003, 

201, 

002, 

208, 

018, 

=  173, 

060, 

003, 

157, 

060, 

003, 

173, 

070, 

003, 

157, 

070, 

003, 

173, 

080, 

003, 

157, 

080, 

003, 

189, 

080, 

003. 

074, 

038, 

016, 

189, 

060, 

003, 

153, 

000, 

208, ( 

189, 

070, 

003, 

153, 

001, 

208,1 

136, 

136, 

202, 

016, 

208, 

165, ( 

016, 

141, 

016, 

208, 

096, 

169, 

000, 

133, 

006, 

160, 

000, 

165, 

083, 

240, 

001, 

096, 

173. 

000,1 

=  220, 

074, 

176, 

015, 

174, 

070, 

=  003, 

224, 

055, 

240, 

008, 

206, 

=  070 

003 

162 

001 

134 

006, 

=  200 

074 

176 

015 

174 

070, 

=  003 

224 

215 

240 

008 

238, 

=  070 

003 

162 

002 

134 

006, 

=  200 

074 

176 

059 

032 

236, 

=  198 

176 

015 

208 

0  52 

072, 

=  169 

032 

032 

156 

195 

032, 

=  087 

195 

104 

076 

087 

198, 

=  174 

080 

003 

208 

007 

174, 

=  060 

003 

224 

025 

240 

027, 

=  072 

173 

060 

003 

056 

233, 

=  001 

141 

060 

003 

173 

080, 

=  003 

233 

000 

141 

080 

003, 

=  192 

000 

203 

004 

169 

003, 

=  133 

006 

104 

074 

176 

059, 

=  032 

236 

198 

176 

015 

208, 

=  052 

072 

169 

032 

032 

156, 

=  195 

032 

070 

195 

104 

076, 

=  149 

198 

174 

080 

003 

240, 

=  007 

,174 

060 

003 

224 

055, 

=  240 

,027 

072 

,173 

060 

,003, 

=  024 

,105 

001 

,141 

,060 

,003, 

=  173 

,030 

,003 

,105 

,000 

,141, 

=  080 

,003 

,192 

,000 

.208 

,004, 

=  169 

,004 

,133 

,006 

,104 

,074, 

=  176 

,004 

,169 

,001 

,133 

,010, 

=  165 

,006 

,203 

,010 

,166 

,063, 

=  189 

,016 

,199 

,141 

,248 

,007, 

=  208 

,063 

,198 

,064 

,208 

,048, 

=  169 

,009 

,133 

,064 

,165 

,012, 

=  073 

,001 

,133 

,012 

,169 

,064, 

=  141 

,004 

,212 

,165 

,006 

,205, 

=  131 

,204 

,240 

,008 

,141 

,131, 

=  204 

,169 

,000 

,141 

,132 

,204, 

=  238 

,132 

204 

,173 

,132 

,204, 

=  024 

,105 

,005 

,010 

,141 

,001, 

=  212 

,169 

,065 

,141 

,004 

,212, 

=  165 

,012 

,166 

,006 

,024 

,125, 

=  020 

,199 

,141 

,243 

,007 

,134, 

=  063 

,096 

,174 

,060 

,003 

,224, 

=  025 

,208 

,02a 

,174 

,070 

,003, 

:224 

,055 

,208 

,021 

,174 

,080, 

=  003 

,208 

,016 

,206 

,167 

,002, 

=  208 

,008 

174 

,168 

,002 

,142, 

=  167 

002 

162 

,000 

,024 

,144, 

=  001 

,056 

096 

,204 

,207 

,211, 

=  213 

,205 

208 

,210 

,212 

,169, 

=  147 

,032 

,210 

,255 

,169 

,000, 

=  141 

,033 

208 

,169 

,011 

,141, 

=  032 

,208 

169 

,024 

133 

,016, 

=  169 

,105 

160 

,199 

,032 

,030, 

=  171 

,198 

,016 

,208 

,245 

,160, 

=  037 

,152 

153 

,191 

,007 

,169, 

=  001 

,153 

,191 

,219 

,200 

,192, 

=  040 

,208 

,242 

,162 

,019 

,169, 

=  160 

,157 

192 

,007 

,169 

,010, 

=  157 

,192 

219 

,202 

,016 

,243, 

=  162 

,024 

160 

,020 

,024 

,032, 

=  240 

255 

169 

112 

160 

,199, 

=  032 

,030 

171 

032 

120 

205, 

=  096 

030 

018 

032 

032 

032, 

=  013 

000 

159 

018 

083 

067, 

=  079 

082 

069 

146 

032 

048, 

=  000 

160 

000 

185 

034 

200, 

246 

142 
234 
219 
067 
232 
055 
160 
156 
172 
148 
031 
131 
208 
248 
12B 
154 
180 
090 
053 
070 
059 
104 
184 
063 
205 
218 
120 
203 
172 
139 
033 
239 
140 
021 
182 
121 
145 
012 
020 
142 
124 
187 
097 
006 
184 
125 
133 
204 
122 
113 
122 
131 
006 
194 
139 
214 
120 
151 
023 
024 
007 
240 
251 
208 
209 
086 
236 
240 
086 
192 
251 
021 
213 
071 
223 
108 
227 
024 
253 
250 
140 
001 
035 
252 
203 
176 
083 
194 
060 
189 
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51072 
51078 
51084 
51090 
51096 
51102 
51108 
51114 
51120 
51126 
51132 
51139 
51144 
51150 
51156 
51162 
51166 
51174 
51180 
51186 
51192 
51198 
51204 
51210 
51216 
51222 
51228 
51234 
51240 
51246 
51252 
51258 
51264 
51273 
51276 
51282 
51288 
31294 
51300 
51306 
51312 
51318 
51324 
51330 
51336 
51342 
5134B 
51,354 
51360 
51366 
51372 
51378 
51384 
51390 
51396 
51402 
51408 
51414 
51420 
51426 
51432 
S143B 
51444 
S14S0 
51456 
51462 
51468 
51474 
514B0 
514B6 
51492 
51498 
51504 
51510 
51516 
51522 
51528 
51534 
51S40 
51546 
51552 
51558 
51564 
51570 
51576 
51582 
51588 
51594 
51600 
51606 
51612 


!l53 

000 

351 

18S 

«34,201,240 

:153 

000 

052 

185 

034,202,248 

:153 

000 

053 

136 

208,235,157 

:169 

255 

141 

021 

208,169,085 

:007 

168 

056 

237 

178,002,032 

:133 

016 

185 

249 

199,153,069 

:339 

208 

185 

001 

200,153,182 

:248 

007 

173 

001 

200,141,172 

:248 

007 

185 

009 

200,153,210 

:060 

003 

173 

009 

200,141,000 

:060 

003 

185 

017 

200,153,038 

:070 

003 

173 

017 

,200,141,030 

:07B 

003 

185 

025 

,200,153,068 

:080 

003 

169 

000 

,141,080,167 

:003 

169 

000 

153 

,150,003,178 

il41 

150 

003 

136 

,196,016,092 

i208 

190 

169 

255 

,141,028,191 

!208 

169 

007 

141 

037,208,232 

il69 

006 

141 

038 

208,169,199 

:026 

133 

169 

032 

023,195,052 

!096 

002 

002 

003 

004,013,112 

!006 

007 

011 

204 

214,214,142 

i214 

214 

214 

214 

214,025,075 

!l00 

100 

100 

100 

100,100,098 

:100 

100 

100 

100 

100,100,104 

:100 

100 

100 

000 

000,000,066 

:000 

000 

000 

000 

,000,096,124 

:000 

000 

,000 

000 

,000,000,034 

:000 

060 

000 

000 

,255,000,099 

:000 

255 

000 

000 

255,000,044 

;000 

060 

000 

002 

255,128.241 

:002 

255 

128 

002 

255,128,060 

:00a 

255 

128 

000 

085,128,148 

:000 

255 

000 

000 

255,000,068 

:000 

255 

000 

000 

255,000,074 

:000 

255 

000 

000 

100,000,181 

:000 

170 

000 

000 

170,000,172 

:000 

170 

000 

000 

000,000,008 

:000 

000 

000 

000 

000,060,160 

:000 

000 

255 

000 

000,255,104 

:000 

000 

255 

000 

000,060,171 

:000 

002 

255 

128 

002,255,248 

:12a 

002 

255 

128 

000,255,124 

:128 

000 

085 

128 

000,255,214 

:000 

000 

255 

000 

000,255,134 

:003 

000 

175 

000 

000,175,236 

:000 

000 

010 

000 

000,010,168 

:000 

000 

010 

000 

000,010,174 

:000 

000 

000 

000 

000,000,160 

:000 

000 

000 

060 

000,000,226 

:255 

000 

000 

255 

000,000,170 

!255 

000 

000 

060 

000,002,239 

:255 

128 

002 

255 

128,002,136 

:255 

123 

002 

255 

000,002,064 

:a85 

000 

000 

255 

000,000,024 

:2  55 

000 

000 

255 

000,000,200 

:250 

000 

000 

250 

000,000,196 

:160 

000 

000 

160 

000,000,022 

:160 

000 

000 

160 

000,000,028 

:000 

000 

000 

000 

000,000,226 

:000 

060 

000 

000 

255,000,035 

:000 

235 

000 

000 

255,000,216 

:000 

060 

000 

002 

255,128,177 

:002 

255 

128 

001 

255,128,251 

!001 

255 

128 

000 

085,128,085 

:000 

255 

128 

000 

255,000,132 

:000 

255 

000 

000 

255,000,010 

:000 

255 

000 

000 

170,000,187 

:000 

170 

000 

000 

170,000,108 

:000 

170 

000 

000 

000,000,200 

:000 

000 

000 

000 

000,060,096 

;000 

000 

255 

000 

000,235,020 

:000 

000 

255 

000 

000,060,107 

:000 

002 

255 

12S 

002,255,184 

:128 

001 

255 

128 

001,255,060 

:128 

000 

085 

128 

000,255,150 

:000 

000 

255 

000 

000,255,070 

:000 

000 

255 

000 

000,175,252 

:000 

000 

010 

000 

000,010,104 

:000 

000 

010 

000 

000,010,110 

:000 

000 

000 

000 

000,000,096 

:000 

000 

000 

060 

000,000,162 

i255 

000 

000 

235 

000,000,086 

:255 

000 

000 

060 

000,002,175 

r255 

128 

002 

255 

128,002,122 

:255 

128 

002 

255 

128,001,127 

:0B5 

000 

001 

255 

000,000,217 

!255 

000 

000 

255 

000,000,136 

;255 

000 

000 

250 

000,000,137 

:160 

000 

000 

160 

000,000,214 

:160 

000 

000 

160 

000,000,220 

51613 
51624 
51630 
51636 
51642 
51648 
51654 
51660 
51666 
51672 
51678 
51684 
51690 
51696 
31702 
51708 
51714 
51720 
51726 
51732 
51738 
51744 
51750 
51756 
51762 
51768 
51774 
51780 
51786 
51792 
51798 
51304 
51810 
51816 
51822 
51828 
51834 
51840 
51846 
51852 
51858 
51864 
51870 
51876 
51882 
51888 
51894 
51900 
51906 
51912 
51918 
51924 
51930 
51936 
51942 
51948 
51954 
51960 
51966 
51972 
51978 
51984 
51990 
51996 
52002 
52008 
52014 
52020 
52026 
52032 
52038 
52044 
52050 
52056 
52062 
52068 
52074 
52080 
52086 
52092 
52098 
52104 
52110 
52116 
52122 
52128 
52134 
52140 
52146 
52152 
52153 


:000 

000 

000 

000 

000 

000 

162 

:000 

240 

000 

000 

252 

000 

148 

:000 

188 

000 

000 

252 

000 

102 

!a00 

060 

000 

000 

251 

000 

235 

:020 

250 

000 

006 

2  54 

128 

076 

!000 

255 

128 

000 

086 

000 

149 

:000 

248 

000 

000 

255 

000 

189 

1003 

207 

000 

015 

015 

000 

188 

:012 

015 

000 

008 

003 

168 

160 

:008 

000 

008 

008 

000 

008 

248 

:040 

000 

000 

255 

000 

000 

005 

:000 

000 

000 

000 

000 

240 

212 

:000 

000 

252 

000 

00EI 

188 

162 

:000 

000 

252 

000 

000 

060 

040 

:000 

000 

251 

000 

000 

251 

236 

,000 

002 

171 

000 

000 

255 

168 

:000 

000 

084 

000 

000 

252 

082 

:000 

000 

252 

000 

000 

060 

064 

:000 

000 

060 

000 

000 

060 

134 

:000 

000 

040 

000 

000 

040 

100 

:000 

000 

040 

000 

000 

168 

234 

:000 

255 

000 

000 

000 

000 

031 

:000 

000 

000 

015 

000 

000 

053 

!063 

000 

000 

062 

000 

000 

169 

:063 

000 

000 

060 

000 

000 

173 

:239 

000 

000 

175 

032 

002 

248 

:191 

128 

002 

255 

000 

000 

126 

:149 

000 

000 

039 

000 

000 

000 

!245 

000 

000 

243 

192 

000 

242 

:240 

240 

000 

240 

048 

042 

122 

il92 

032 

032 

000 

032 

032 

150 

J000 

032 

000 

000 

040 

255 

163 

!000 

000 

000 

000 

000 

000 

098 

:000 

015 

000 

000 

063 

000 

182 

:000 

062 

000 

000 

063 

000 

235 

:000 

060 

000 

000 

239 

000 

159 

:000 

239 

020 

000 

234 

144 

247 

!000 

255 

000 

000 

021 

000 

148 

:000 

063 

000 

000 

063 

000 

004 

!000 

060 

000 

000 

060 

000 

004 

:000 

060 

000 

000 

040 

000 

246 

;000 

040 

000 

000 

040 

000 

232 

:000 

042 

000 

255 

000 

000 

,199 

1000 

000 

000 

000 

000 

000 

,164 

:000 

000 

170 

000 

002 

170 

000 

il28 

010 

090 

160 

009 

090 

151 

:160 

041 

106 

168 

041 

170 

100 

!l6e 

042 

170 

168 

042 

170 

130 

:168 

042. 

170 

168 

042 

170 

186 

:168 

042 

170 

168 

010 

170 

,160 

:160 

010 

170 

160 

002 

170 

110 

:12a 

000 

170 

000 

000 

000 

,254 

:000 

000 

000 

000 

000 

000 

218 

:000 

000 

120 

169 

051 

133 

185 

!001 

169 

000 

133 

002 

169 

192 

1056 

133 

003 

169 

000 

133 

218 

:004 

169 

208 

133 

005 

162 

155 

:00e 

160 

000 

177 

004 

145 

230 

1002 

136 

208 

249 

230 

005 

060 

:230 

003 

202 

208 

242 

169 

034 

:055 

133 

001 

169 

030 

141 

027 

:024 

208 

160 

063 

185 

031 

175 

;203 

153 

,008 

057 

136 

016 

083 

:247 

088 

,096 

128 

192 

216 

227 

:231 

231 

216 

192 

128 

255 

00  7 

il26 

024 

036 

036 

024 

024 

054 

:024 

001 

,303 

027 

231 

231 

051 

:027 

003 

,001 

024 

,024 

024 

155 

:036 

036 

,024 

126 

2S5 

127 

150 

:063 

042 

,031 

021 

,015 

010 

,246 

:007 

255 

255 

165 

,255 

082 

,065 

:255 

165 

,255 

248 

,240 

080 

,039 

:224 

160 

,192 

064 

128 

028 

,110 

:020 

029 

,063 

092 

,060 

020 

,116 

:054 

173 

,030 

208 

,041 

001 

,089 

i240 

101 

,162 

007 

,169 

255 

,010 

!l33 

016 

,169 

009 

,133 

164 

218 

:ia9 

150 

003 

208 

,057 

173 

,124 

:080 

003 

221 

080 

,003 

208 

,201 

:049 

173 

,060 

003 

,056 

253 

,206 

:0e0 

003 

,016 

005 

,073 

255 

,030 

:024 

105 

,001 

201 

,015 

176 

,146 

:031 

133 

,165 

173 

,070 

003 
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:169,201,026 

240,015 

198,225 

1169,016,006 
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215,048 
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:040,133,002 
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! 000, 133, 003 
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002,145 
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:136,016,251 
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001,099 

:141,180,002 

032,072 

193,056 

:165,162,197 

162,240 

252,108 

:165,010,208 

238,096 

158,067 
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083,144 

:032,069,032 

082,000 
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:032,069,032 
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077,029 

1150,017,017 

017,157 
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157,157 

076,083 

1069,086,069 

076,032 

032,104 

1017,017,017 
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157,012 
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157,182 

!l57,aie,159 
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084,065 

1032,070,073 

082,069 
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:085,084,084 

079,078 

000,180 

:15e,076,a69 

086,069 
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:032,067,079 

077,080 

076,193 

:069,084,a69 

068,017 

017,112 

:157,157,157 
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1157,157,157 
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:066,079,078 

035,083 

032,229 

1000,173,183 

002,240 

045,199 

1206,182,002 

208,040 
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035,162 

003,162 

!l42,ia4,002 

206,133 

002,037 

:173,183,002 

208,016 

169,075 

1024,133,169 

169,001 
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208,202 
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:157,192,007 
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024,242 

:160,026,024 

032,240 
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:173,186,002 

201,255 
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:007,174,185 

002,032 
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»189,096,169 

152,160 

205,087 

1032,030,171 
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!l47,017,017 

017,032 

067,193 
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082,065 

084,105 

:0a5,076,065 
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!078,083,044 

032,039 

079,063 

:«85,032,065 

082,069 

032,029 

:079,078,069 

032, a79 

070,077 

1032,084,072 

069,032 

070,035 

:069, 087,032 

084,079 

032,065 

!087,073,078 

032,065 
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:032,076,065 
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065,077 

046,055 

1000,013,013 

013,013 

013,027 
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Reviews 


The  Original 
Boston  Computer 

Tony  Roberts,  Production  Director 

Requirements:  IBM  PC,  PCjr,  or  XT  with 
at  least  128K  RAM;  Apple  U-series  com- 
puter with  at  least  64K  RAM;  or  a  Com- 
modore 64/128.  All  versions  also  require 
a  disk  drive. 


Discipline  is  a  key  ingredient  in  any 
weight-loss  program,  and  that  remains 
true  with  The  Original  Boston  Computer 
Diet,  a  software  package  from  Scarbor- 
ough Systems, 

While  the  program  takes  a  conser- 
vative, balanced-diet  approach  to 
weight  loss,  its  strengths  are  in  the 
ways  it  helps  dieters  gather  information 
about  their  eating  habits  and  how  it 
takes  the  drudgery  out  of  counting  calo- 
ries. Before  embarking  on  the  diet,  you 
choose  one  of  three  "counselors"  who 
engages  you  in  a  question-and-answer 
session.  Based  on  this  information,  the 
counselor  sets  up  goals  and  procedures 
for  the  diet  and  assigns  readings  on 
nutrition  and  health. 

The  program  requires  about  an 
hour  a  day  for  the  first  week  or  so,  after 
which  the  daily  meal  planning  and  re- 
porting routine  takes  only  about  15 
minutes.  The  program  maintains  seven 
days'  worth  of  data  for  meals,  and  a 
series  of  charts  are  available  to  help  you 
amass  and  assess  information  about 
your  eating  habits.  The  information  in- 
cludes statistics  on  the  intake  of  various 
vitamins  and  minerals,  as  well  as  data 
about  how  your  mood — from  depres- 
sion to  elation — affects  the  number  of 
calories  consumed. 

The  heart  of  the  program  is  the 
food  planning  and  reporting  section. 
Counting  calories  is  practically  effort- 
less. As  you  plan  future  meats,  the 
screen  shows  how  each  selection  affects 
the  number  of  calories  in  the  scheduled 
meal  as  well  as  the  balance  of  the  weekly 
diet.  With  the  touch  of  a  key,  you  can 
tell  the  computer  how  much  you  ate 
during  your  last  meal,  and  it  adjusts  the 
calorie  count  accordingly. 


Diet 


As  the  program  builds  its  database 
of  information  about  how  you  eat,  it 
watches  for  and  warns  you  of  possible 
problems.  Should  your  diet  fall  out  of 
balance,  the  program  might  warn  that 
your  intake  of  calcium  has  been  low 
recently,  bolstering  its  comment  with  a 
graph  or  two.  Another  possible  prob- 
lem is  undereating,  which  is  as  unac- 
ceptable to  your  counselor  as  pigging 
out. 

The  program  can't  guarantee  you'll 
lose  all  the  weight  you  hope  to,  but  its 


evaluation  of  your  eating  habits,  its  in- 
sistence on  planning  and  setting  goals, 
and  its  readings  on  health  and  nutrition 
in  the  manual  do  give  you  the  tools  to 
help  you  maintain  interest  in  your  diet 
and  develop  the  willpower  to  carry  it 
off. 

It's  worth  noting  that  the  program 
is  set  up  to  handle  the  data  for  only  one 
dieter  at  a  time.  A  second  family  mem- 
ber who  plans  to  take  the  treatment 
would  have  to  obtain  another  copy  of 
the  program  or  wait  until  dieter  No.  1 
has  had  his  fill. 

The  Original  Boston  Computer  Diet 

Scarborough  Systems,  Inc. 

25  N.  Broadway 

Tarry  town,  NY  10591 

Apple  &  IBM  S79.95 

Commodore  $43.95 


Free  Catalog! 

Your  80-page  guide  to  computer  supplies  and 
accessories-including  complete 
^^^^%      new  product  descr^Uons, 


r 
I 
I 
I 


Inmac  Calalog  Depl. 
2465  Augustine  Drive 
Sania  Clara,  CA  95054 

Please  rush  my  Irse  copy  of 
the  Inmac  Calalog.  I  under- 
slandlhereisncodligatiDn 
vytiatsoevef- 


NAME 


COMPANY 


I^DORESS 


Packed  with  over  1600  products  for  micfocomputers,  minicompulers. 
and  word  processors  -  many  available  nowhere  else, 

■  Big  special  section  devoted  to  new  supplies  and  accessories. 

■  Comprehensive  product  descriptions -including  more  than  475 
lull-color  photos  -  clearly  explain  features  and  benefits. 

■  Easy-to-use  cross  reference  guides  to  magnetic  media,  ribbons, 
and  more-along  with  the  industry^  most  complete  cable  guide. 

■  Helpful  suggestions  and  tips,  ranging  from  flexible  disk 
care  lo  proper  ribbon  selection  to  useful  application  ideas. 

Phone  toll-free  1-800-547-5444 


tntnSG     ^^^^  toU-free  1-800-547-5444  or  send  coupon  today. 


QTY 


SlSiTE 


ZIP 


PHONE 


I 
I 
I 
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COMMODORE  64 


M39 


•  170K  Disk  Drive  $149.95 

•  Tractor  Friction  Printer  $159.95 

•  13"  Hi-Res  Color  Monitor  $169.95 


COMMODORE  64  COMPUTER  $139,95 

You  pay  only  SI39.95  when  you  order  the  powerful 
3JK  COMMODORE  6J  COMPUTES!  LESS  the  value  ol 
Ihe  SPECIAL  SOFTWARE  DISCOLiNT  COUPON  we  pock 
with  your  compurer  Ihat  allows  you  to  SAVE  OVER 
5500  oft  sodwore  sole  prices!!  With  only  SlOO  of 
savings  applied,  your  net  computer  cost  is  S39.9S! ! 

179K  DISK  DRIVE  $149.9S 

You  pay  only  SIJ9.95  when  you  order  the  170K  Disk 
Drive!  LESS  the  voIub  of  the  SPECIAL  SOFTWARE 
DISCOUNT  COUPON  we  pock  with  your  disk  drive  Ihol 
ollows  you  to  SAVE  OVER  5500  off  software  sale 
prices!!  With  oniy  SliDO  0^  sovings  appilted.  your  net 
disk  drive  cost  is  $49.93. 

13"  HIRES  COLOR  MONITOR  SU9.9S 

You  pay  only  5169.95  when  you  orde^  this  13"  COLOR 
MONITOR  with  sharper  ond  cleorer  resolution  Ihon 
any  other  color  monitors  we  hove  tested!  LESS  value 
of  the  SPECIAL  SOFTWARE  DISCOUNT  COUPON  we 
pock  with  your  monitor  thcf  allows  you  to  save  Over 
S500  off  softwore  sale  prices!  !  With  only  SlOO  of 
savirigs  applied,  your  net  color  monitor  cost  is  only 
549.95.  06  Colors]. 

80  COLUMN  go  CPS 
TRACTION/FRICTION  PRINTER  S1S4.9S 

You  pay  only  5159.95  when  you  order  the  Comstar  T.f 
deluxe  line  printer  thot  prints  6'jxll  full  size,  single 
sheet,  foil  or  fan  fo[d  paper,  labels,  etc.  Impact  dot 
matrix,  bidirectionol.  LESS  the  value  o(  the  SPECIAL 
SOFTWARE  DISCOUNT  COUPON  we  pock  with  your 
printer  that  allows  you  to  SAVE  OVER  S500  off 
software  sale  prices!  !  With  only  5100  of  savings 
applied  your  net  printer  cost  is  only  S59.95. 

80  COLUMN  BOARD  S39.9S 

Now  you  program  SO  COLUMNS  on  the  screen  at  one 
time!  Converts  your  Commodore  ti  to  80  COLUMNS 
when  you  plug  in  the  80  COLUMN  EXPANSION 
BOARD!!  PLUS  4  slot  expander! 

80  COLUMNS  IN  COLOR 
PAPERBACK  WRITER  64  WORD  PROCESSOR  $39.95 

This  PAPERBACK  WRITER  64  WORD  PROCESSOR  is  the 
finest  avoiloble  lor  the  COMMODORE  64  computer' 
The  ULTIMATE  FOR  PROFESSIONAL  Word  Processing. 
DISPLAYS  40  or  80  COLUMNS  IN  COIOR  or  block  and 
white'  Simple  to  operate,  powerful  text  editing  . 
complete  cursor  and  insert  delete  key  controls  line 
ond  porogroph  insertion,  autamofic  deletion, 
centering,  margin  settings  ond  output  to  oil  printers' 
List  599,00,  SAli  t39.9S,  Coupon  529,95. 


COMPUTER  AND  SOFTWARE 

SALE 


CALL  H  PRICES 

BEFORE  ■  MAY 

YOU  ■  BE 

ORDER  ■  LOWER 


SPECIAL  SOFTWARE  COUPON 


We  pock  a  SPECIAL  SOFTWARE  DISCOUNT 
COUPON     with     owory     COMMODORE     64  ' 
COMPUTER,      DISK       DRIVE,      PRINTIR,      or 
I  MONITOR  we  lelll  Thli  coupon  allowi  you 
to  SAVE  OVER  1500  OFF  SALE  PRICESIl 


(Examples) 

PROFESSIONAL  SOFTWARE 

COMMODORE  64 

Noma  Lift  Sale  Coupon 

Paperhock  Writor  6J  599,00     535,95  529,95 

Paperbock  Dota  Bose  569,00      53J,95  S2a.95 

Poperback  Dictionary  S24.95      SIJ.95  STOOO 

Prnctlcolc  II  S69.95      S49  95  SJJ.95 

Prim  Shop  IDisk)  S4J-95     S32.95  526.95 

Proclicolc  S59.95      S2j,95  S19,9S 

Programmers  Reference         S20,96      SI6,95  S12.50 

Guide 

Programmers  Helper  559.95      S29,95  519,95 

(O.skI 

80  Column  Screen  (Disk)        SS9,9S     S29,95  519  95 

Disk  Filer  (by  flipNFile)        539,95      51J,95  512,95 

Deluxe  Tope  Cosselie  SB9,00      S41.95  534,95 

Pro  Joy  Slick  519,95      512,95  510,00 

Light  Pen  539,95      514,95  5  9,95 

Dust  Co^er  5  8,95      5  6,95  5  4,60 

Simons  Basic  529,95       522,95  $19.95 

Pitsrop  II  Epyx  539,95      522.95  519  95 

Super  Grophics  Expander        SS9.95       522  95  $19,95 

Music  Cole  1  559  95      529,95  $12,95 

Filewriler  559,95       529,95  $24,95 

(See  over  100  coupon  items  in  our  colalog) 

Write  or  call  for 

I  Sample  SPECIAL  SOFTWARE  COUPON!  I 


CI  28  COMMODORE 
COMPUTER 


<Order  Now) 


ATTENTION 

Computer  Clubs 

We  Offer  Big  Volume  Discounts 
CALL  TODAY! 


PROTECTO  WARRANTY 

All  Protecfos  products  carry  a  minimum  90  doy  worronfy. 
H  an/Ihing  foils  wilhin  90  days  from  fhe  dale  of  purcfiQSe. 
simply  send  your  product  to  us  via  Umled  Parcel  Service 
prepaid.  We  will  IMMEDlATElY  send  you  a  replacemenT  al 
no  cfiarge  via  United  Parrel  Service  prepaid.  This  worranfy 
proves  once  ogoin  thial  We  i-ov9  Our  Cuttomefr, 


•340K1S71  Disk  Drive  $259.00 
•Voice  Synthesizer  $39.95 

•  12"  Green  or  Amber  Monitor  $69.95 

•  Printer/Typewriter  Combination  S2M.95 


CI 28  COMMODORE  COMPUTES  5289.95 

We  oped  a  limited  supply  tlie  Isl  week  in  July.  We 
will  stlip  on  a  lirst  order  basis.  This  all-new 
revolutionary  I  26K  computer  uses  all  Commodore  64 
software  and  occessories  plus  all  CPM  programs 
formatted  for  tfie  disk  drive. 
List  5349.00.  SALI  i2»9.95. 


340K  1571  COMMODORE  DISK  DRIVE  52S9.00 

Double  Sided.  Single  Disk  Drive  for  C-128  ollov^s  you 
to  use  C  I2B  mode  plus  CPM  mode.  17  limes  foster 
thon  15^1,  plus  runs  oil  1541  formats. 
ListS319.00.  Sale  5159.00. 


SUPER  AUTO  DIAL  MODEM  $39.95 

Easy  to  use.  Just  plug  into  your  Commodore  64 
computer  ond  you're  reody  to  tronsmit  and  receive 
messoges.  Easier  to  use  tfiaa  dialing  your  telepfione. 
just  push  one  key  on  your  computer!  Includes 
exclusive  eosy  to  use  program  for  up  ond  down 
looding  to  printer  and  disk  drives.  Bext  In  U.S,A. 
Li5tSI29.00.  SALE  139.95. 


VOICE  SYNTHESIZER  539.95 

For  Commodore-fi^  computers.  Just  plug  it  in  and  you 
cnn  program  words  ond  sentences,  adjust  volume  and 
pitcfl,  moke  talking  adventure  gomes,  sound  oction 
games  and  customized  talkies  I !  FOR  ONLY  519,95  you 
can  odd  TEXT  TO  SPEECH,  just  type  a  word  ond  fleor 
your  computer  talk  —  ADD  SOUND  TO  ZORK  "  SCOTT 
ADAMS  AND  OTHER  ADVENTURE  GAMES!  ' 
(Disk  or  tope.)  List  589,00,  SALE  »J9,»S 


12"  GREEN  OR  AMBER  MONITOR  569.95 

Your  cfioice  of  green  or  omber  screen  monitor,  top 
tjuafity.  80  columns  x  24  tines,  eosy  to  read,  anti- 
glare! PLUS  59,95  for  connecting  cable,  CDm-64  or 
VIC-20,  List  5159,00,  SALE  SM.9S. 

PRINTEH/TYPEWBITER  COMBINATION  5249.95 

■JUKI"  Superb  fetter  quality,  daisy  wheel 
printer/typewriter  combination.  Two  mocfiines  in  one 
—  just  a  flick  of  file  switcfl,  12"  extra  large  corrioge, 
typewriter  keyboard,  automatic  morgin  control  ond 
relocate  key,  drop  in  cassette  ribbon!  {90  day 
warranty)  Centronics  parallel  or  R5232  serial  port  built 
in  (Specify),  List  5349,00,  SALE  5249.95.         {Ltd.  <Jty.| 


13"  RGB  &  COMPOSITE  MONITOR  5279.00 

Must   be  used  to  get  60  columns  in  color  with  8' 
column  computers  1C12B  8  Atori  ST], 
(Add  514,50  shipping] 
List  5399,00,  SALE  1279.00. 


RRANTY  I 
TALOCS  I 


•  LOWEST  PRICES  •  15  DAY  F»EE  TRIAL 

•  BEST  SERVICE  IN  U.S.A.  •  ONE  DAY  EXPRESS  MAIL 


PHONE  ORDERS 

8  Q,m.  -  8  p.m.  Weekdays 
9  a.m.  -  12  noon  Saiurdoys 


•  90  DAT  FREE  REPLACEMENT  WARRANTY 
•  OVER  500  PROGRAMS  •  FREE  CATALOGS 


■  Add  510,00  for  shipping,  handling  and  insurance.  Illinois  residents 
please  add  6%  tax,  Add  S20.00  for  CANADA.  PUERTO  RICO.  HAWAII. 
ALASKA.  APOFPO  orders.  Conadion  orders  musl  be  in  U.S.  dollars. 
WE  DO  NOT  EXPORT  TO  OTHER  COUNTRIES.  EXCEPT  CANADA, 
Enclose  Cashiers  Check,  Money  Order  or  Personal  Check-  Allow  )4 
days  lor  delivery,  2  to  7  doys  for  phone  orders,  1  doy  express  moih 
VISA  —  MASTER  CARD  —  C,0,D. 

No  C.O.D.  to  Conodo,  APOFPO 


We  Love  Our  Customers 

22292  N.  Pepper  Rd.,  Barrington,  Illinois  600rO 

312/382-5244  to  order 


GIANT  PRINTER  SALE!! 


List  $399.00 


10"  Printer 


E 


M79 


00 


10"  Comstar  lOX  -  This  Bi-directional 
Tractor/Friction  Printer  prints 
standard  sheet  8i/6"xil"  paper --and 
continuous  forms  or  labels.  High 
resolution  bit  image  graphics, 
underlining,  horizontal  tab  setting,  true 
lower  descenders,  with  super  scripts  and 
subscripts,  prints  standard  pica, 
compressed,  expanded,  block  graphics, 
etc.  Fantastic  value.  (Centronics 
parallel  Interface.) 
ListS399.00.  Sale  $179.00. 


List  $499.00 


s 


10"  Printer 


E 


$229 


00 


E 


10"  Comstar  160+   High  Speed  -  This 

Bi-directional  Tractor/Friction  Printer 
combines  the  above  features  of  the  10" 
Comstar  lOX  with  speed  (150-170  cps) 
and  durability.  Plus  you  get  a  2K  buffer, 
96  user  definable  characters,  super 
density  bit  image  graphics,  and  square 
print  pins  for  clearer,  more  legible  print 
(near  letter  quality).  This  is  the  best 
value  for  a  rugged  dependable  printer. 
(Centronics  parallel  interface.) 
List  $499.00.  Sale  $229.00. 


List  $599.00 


10"  Printer 


^259 


00 


T  Yoar  Warranty 

120-140  CPS 

Premium  Quality 


1  Year  Warranty 

150-170  CPS 

High  Speed 


Lifetime  warranty* 

165-185  CPS 

High  Speed  &  Letter  Quality 


List  $599.00      ISVa"  Printer 

S 


$ 


249 


00 


E 

IS'/j"    Comstar    15X     ~    Has    all    the 

features  of  the  10"  Comstar  lOX  plus  a 
wider  15^"  carriage  and  more  powerful 
electronics  to  handle  large  ledger 
business  forms!  (Better  than  FX-lOO). 
The  15^"  Comstar  15X  also  prints  on 
standard  size  paper  and  continuous 
forms  and  labels.  Fantastic  value. 
(Centronics  parallel  Interface.) 
List  $599.00.  Sale$24».00. 


List  $699.00      15V2"  Printer 


$299 


00 


s 


E 


151/2"  Comstar  180 -^  High  Speed  -  This 
Bi-directional  Tractor/Friction  Printer 
has  all  the  features  of  the  10"  Comstar 
160 -t-  High  Speed  plus  a  wider  15%" 
carriage  and  the  heavy  duty  electronics 
required  for  today's  business  loads.  You 
can  use  large  ledger  business  forms  as 
well  as  standard  sheets  and  continuous 
forms  and  labels.  This  is  the  best  wide 
carriage  printer  in  the  U.S.A. 
(Centronics  parallel  interface.) 
List  $699.00.  Sale  $299.00. 


List  $599.00 


10"  Printer 


^259 


00 


With  the  flip  of  a  switch  you  can  go  Into 
the  letter  quality  mode  which  makes  all 
your  printing  look  like  it  came  off  a 
typewriter.  Turn  in  term  papers,  do 
articles  or  just  print  programs.  Have  the 
best  of  letter  quality  and  speed  in  one 
package.  Fantastic  printer  (Centronics 
parallel  interface.) 
List  $599.00.  Sale  $259.00. 

•    15  Day  Free  Trial  —  I  Year  Immediate  Replacement  Warranty 

—^^^^^^^^^^^^^^—^-^—    Parallel  interfaces  '■ 

Commodore-64,  VIC  20  -  $39.00  Atari  -  $59.00  Apple  II,  II +  ,  lie  -  $59.00 


10"  Comstar  2000  —  The  ultimate  printer 
has  arrived!  This  Bi-directional 
Tractor/Friction  Printer  gives  you  all 
the  features  of  the  Comstar  160  plus 
higher  speed  (165-185  cps),  256 
downloadable  characters,  proportional 
setting,  external  dark  printing  mode  and 
a  *lifetlme  printhead  warranty.  PLUS  ... 


Add  S10.00  for  shipping,  handling  and  insurance.  Illinois  residents 
please  add  b%  tax.  Add  $20.00  lor  CANADA.  PUERTO  RICO.  HAWAII. 
ALASKA,  APO-fPO  orders.  Conodion  orders  must  be  in  U.S.  dollars. 
WE  DO  NOT  EXPORT  TO  OTHER  COUNTRIES.  EXCEPT  CANADA. 
Enclose  Cashiers  Check,  Money  Order  or  Personal  Check.  Allow  M 
days  for  delivery,  2  to  7  days  for  phone  orders.  1  day  express  moil! 
VISA  —  MASTER  CARD  —  C.O.D. 

No  C.O.D.  to  Conodo,  APO-FPO 


We  Love  Our  Customers 

22292  N.  Pepper  Rd.,  Barrington,  Illinois  60010 

312/382-5244  to  order 


r 


COLOR  MONITOR 

SALE!!! 


(Premium  Qualify) 

*  Built  in  Speaker  and 

Audio 

*  Front  Ponel  Controls 

*  For  Video  Recorders 

*  For  Small  Business 
Computers 

*  Apple  -  Commodore  - 
Atari  -  Franklin  -  etc. 


Add  Sl^.50  shipping,  handling  and  insuronce. 
Ililinois  residents  please  odd  6%  Tax.  We  do 
nol  ship  )o  foreign  countries  (includmg 
Conada),  Alosko,  Puerto  Rico.  APO-FPO. 

Enclose  Coshiers  Check,  Money  Order  of 
Personol  Check.  Allow  14  doys  tor  delivery,  2 
lo  7  days  lor  phone  orders.  I  day  express 
mail ! 


(Premium  Quality) 


Beautiful  Color 
Contrast 

High  Resolution 

Separated  Video 

Sharp  Clear  Text 

Anti-Glare  Screen 

40  Columns  x  24  Lines 

Supports  80  Columns 


List  $329 


00 


13"  Color  Computer  Monitor  < 

'Connecting  cable  $9.95  d  d  I  ^? 


169'* 


Sale  *279'»« 
Salen79»» 


13"  RGB  &  COMPOSITE  MONITOR      ustS399oo 

Must  be  used  to  gel  80  columns  in  color  with  80  column  computers  (CI  28  & 
Atari  ST),  {odd  $14.50  shipping) 

14"  COMMODORE  1702  COLOR  MONITOR 

(add  S14. so  shipping)  List  $299.00 

15  Day  Free  Trial  -  90  Day  Immediate  Replacement  Warranty 
12"  XTRON  SUPER  HI-RESOLUTION  MONITOR      e^l^  ^1  AO^^* 

80  Columns  X  24  Lines,  Super  Hi-Resolu(ion  1000  lines  Green  or  Amber  ^OIC  I  W   * 

Super-Clear  "Easy  to  Read"  text  with  speriol  anti-glare  screen  I  (Ltd.  Qty.)     List  S249.00 

12"  "Sl^iiZi*  HI-RESOLUTION  GREEN  OR  AMBER  TEXT  DISPLAY  MONITOR 

80  Columns  X  24  Lines,  Hi-Resolution,  crisp  clear  easy  to  .  0*         t  SO^%Q5* 

read  text  witK  anti-glare  screen!  A  MUST  for  word  processing,  ('i^rf.  O/y.j   List  $199.00         SCll^^         JJ^ 

12"  MONITOR  GREEN  OR  AMBER  TEXT 

80  Columns  x  24  Lines,  easy  to  read  up  front  controls  (Ltd.  Qty.) 

*  Connecting  coble  $9.95 
*  LOWEST  PRICES    »  BEST  SERVICE  IN  U.S.  A.    »  ONE  DAY  EXPRESS  MAIL    *  OVER  500  PROGRAMS    *  FREE  CATALOGS 


List  $159.00 


Sale  *69« 


Add  SIO.OO  for  shipping,  hondling  and  insurance.  Illinois  residents 
pleose  add  6%  lox.  Add  S20.00  for  CANADA.  PUERTO  RICO.  HAWAII, 
ALASKA,  APO-FPO  orders.  Conadion  orders  must  be  in  U.S.  dollars. 
WE  00  NOT  EXPORT  TO  OTHER  COUNTRIES.  EXCEPT  CANADA. 
Enclose  Coshiers  Check.  Money  Order  or  Personal  Check.  Allow  14 
days  for  delivery.  2  to  7  doys  for  phone  orders.  1  doy  express  moil ! 
VISA  —  MASTER  CARD  —  CO.D. 

No  CO.D.  10  Conodo.  APO-FPO. 


We  Love  Our  Customers 

22292  N.  Pepper  Rd.,  Borrington,  Illinois  60010 

312/382-5244  to  order 


Ill    88K   Lowest  Price  In  The  USA!  152k 

^(Computer  System  Sale 

•   students  •   Word  Processing   •   Home   •    Business 


$449 

LOOK  AT  ALL  YOU  GET  FOR  ONL  Y  *r^^^ 

SYSTEM  PRICE 

Atari  800XL  88K  Computer 

Atari  1050  1  27K  Disk  Drive 

Atari  1027  Letter  Quality  20  CPS  Printer 

Atari  Writer  Word  Processer 

Atari  BASIC  Tutorial  Manual 


LtST  PRICE 

S179.00 

299.00 

299.00 

59.95 

16.95 


INDIVIDUAL 
SALE  PRICE 

$109°° 
^9900 

1 99'"' 
39" 
12" 


All  connecting  cobles  &  T.V,  intorface  included. 
Monitors  sold  sepOretly, 


TOTALS 


$852.90      $559.90 


SAVE  $100 

All  5  ONLY 

$44900 

SYSTEM 
SALE  PRICE 


152K  SYSTEM 


^tKer  Accessories 

12"  Hi  Resolution  Green  or  Amber  Screen  Monitor 
13"  Hi  Resolution  Color  Monitor 
■  ATARI  130XE  152K  Computer 


List 

$199.00 
S399.00 
5249.00 


Sale 
69.95 
169.95 
159.00 


Add  S9.95  for 

Connection  Cobles 

(Monitors  Only) 

aid.  Qty) 
Add  SlOfor  UPS 


15  DAY  FREE  TRIAL  We  give  you  15  days  lo  try  out  Ih.s  ATARI  COMPUTER  SYSTEM!'  If  it  doesn  t  meet  your  expectations,  just  send  it  bock  to  us  prepaid 
ond  «e  will  refund  your  purchase  price'  '  90  DAY  IMMEDIATE  REPLACEMENT  WARRANTY,  If  ony  of  the  ATARI  COMPUTER  SYSTEM  equipment  or 
progroms  (ail  due  lo  faulty  workmonstiip  or  material  within  90  doys  ol  purchase  we  will  replace  it  IMMEDIATELY  with  no  service  charge! 


Best  Prices  '  Over  1000  Programs  and  500  Accessories  Available  *  Best  Service 
•  One  Day  Express  Mail  •  Programming  Knowledge  •  Technical  Support 


Add  S2S.00  for  shipping  and  handling!! 

Enclose  Cashiois  Check  Money  Order  or  Personol  Check.  Allow  I  J 
days  for  delivery.  2  to  7  days  for  phone  orders.  1  day  express  moil  < 
We  GccepI  Visa  ond  MasterCard.  We  ship  C.O.D.  to  continental 
U.S.  addresses  only.  Add  SIO  more  if  C.O.D. 


COMPUTER  DIRECT 

Wr  Ldvr  Our  Customers 

22292  N.  Pepper  Rd.,  Barrington,  III.  60010 

312/382-5050  to  order 


The  Writer's  Tool  For  Atari 


Robert  L.  Riggs 

Requirements:  Alari  400/800,  XL,  or  XE 
computer  with  at  least  48K  RAM,  a  disk 
drive,  and  a  printer. 


Those  of  us  who  can't  afford  the  super- 
expensive  computers — and  stilt  need  to 
do  extensive  computing — try  to  get 
multiple  duty  from  our  inexpensive 
machines.  Games  are  nice.  But  we  also 
want  programming  languages,  spread- 
sheets, database  managers,  and  quality 


word  processors.  As  a  high  school 
teacher,  I  use  my  Atari  800XL  for  all 
kinds  of  time-  and  labor-saving  jobs. 
Still,  word  processing  is  my  primary 
concern  and,  until  now,  I've  not  found  a 
program  that  was  sophisticated  enough 
for  all  my  needs. 

But  the  Writer's  Tool  is  an  extrapo- 
lation of  all  the  other  Atari  word  pro- 
cessors I've  tried.  Anything  they  can 
do,  The  Writer's  Tool  does  better.  Even 
the    documentation    is    superior.    The 


Here  are  87  reasons  to 
buy  at  Elek-Tek,  not  to 
mention  the  lastest 
delivery  anywhere. 


BERNOULLI  BOX 

1.  5  meg  Drive 

lor  Maclntosn $  1375 

2.  Cartridges  for  above 43 

3.  10  meg  Df  ve  lor  IBM-PC  XT 

AT  &  ccmoatiMes 1790 

4.  20  meg  Drive  'or  IBM  POxT' 

AT  &  compatibles 2490 

5.  10  meg  Drive  w  Auto  9dq1  lor 
IBM  POKT  a  compalibies  . . .  )890 

6.  20  rngg  Drive  w.  Aulo  Bool  tor 
IBM  PC'XT  &  ccmoaiibies  . . .  2590 

7.  ID  rneg  cartridges  tor  above 
[3  pah  speciaJ)  ..........  125 


Save  30%  to  43<>/o 

off  Mamifactiflier  Suggested  Ret  prices  on 

ffSOH  •  Olddata  •  star  •  DUBLO 
•  IQSUBA  •  COMREX  • 
EPSON ' 


LX80 

RX  100 1- 

FX85 

FX  185 

LO  1500  parallel 

0X10  Das,' Wheel  lOCPS 

DX20  Daisy  Wheel  JOCPS 

Co-^re*  II  Comnler 


STAR 

16.  SG  10 

17.  SD  10/15 

18.  SB  10/15 

OKI 

19.  Ok.  182 

20.  Ohi  192/193 

21.  Ok.  84 


S230 
350 
350 
490 

CALL 
230 

CALL 
269 


235 
CALL 
CALL 


CALL 
CALL 
CALL 


OTHER  PRINTERS 

22.  OlvniDaCorT'Dacl2  S350 

23.  Olymoa  Cor^Dacl  RO  CALL 

24.  Tosn  ba  P351  1080 

25.  TosnbaPl340  560 


PRODUCTS  FOR  IBM-PC 


27. 
28. 


26.   Amd«k310A 

Amber  t/icri'ct 
Other  Amdek  Monitors 
Zenith  Monlton 
AST  S)«  Pek  + 

Miiltirgnclion  Board  64K 

29.  AST  Sii  Pak  +  (loaded) 
Multilunclion  BoarO  384K 

30.  AST  Megsplus  II 

Holtill-nclOri  BoarO   64K 

31.  Quadram  Quadboard 

Mullilunclon  Board  OK 

32.  Ouidram  Ouadl»ard 

Mull.   Board  64K:3aJK   210/267 


S  150 

.CALL 
CALL 

229 

289 

270 
195 


33.  Gereric  Multi 

'.•■„.! '^naoT  Board   64K         150 

34.  OrthidTech. 

PC  Tortx)  186  CALL 

35.  Pandlu 

Modular  Grapnics  Card         275 

36.  Hercules 

Monoctirorre  Cara  329 

37.  Hercules  Color 

Coor  Gra^r  z  Card  170 

38.  Novation  4905911 

Moaerr  A/sottware  CALL 

39.  Novation  4905921 

Internal  MoOerr  rt-z^ottware  CALL 


DISKETTES 


9  Dy^f!       maxBit 


40.  Hayes  1200B 

nier^a.  n-oder^  wsoHware    379 

41.  AT&T  4000 

300'1200  E»l  Modern  335 

42.  Hayes  1200 
E«err^alnioder»i  399 

43.  Hayes  2400 

Exiernal  r^oder^  599 

44.  US  Robotics  Courier  2400 

Exl  3iD0S  S'-Sl  Mooe--      460 

45.  US  Rolnllcs  Teipsc 
Teleco^r^  Software  74 

48.  TEAC  FD5SB 

vj  hi   DSDO  Disk  Drive  95 

47.    Preli  Keyboani 

3  prog   ke>^  neavy  Ouly 


ViMbuh      PyCMOREX 


3Vt-  SSOD 

DSOD 

5V,-  SSOO 

OSOD 

SS0D96rPI 

DSD096rPI 

5V<  '  DSDDHD 

IFor  laN  m 

B"  SSOD" 

8-  DSDD" 


Call  for  Quantity  pricing  lor  10  boxes  or  moro. 


3M  DATA  CARTRIDGES 


82.  DCIOOA 5  14,00         84.  DC300XL S  21.00         86.   DC600A.  S  23.50 

83.  DC300A   18.00         85.  DC30flXL/P    22.00  87.   DC1000 15.00 

Celt  for  Quantity  pricing  tor  10  carthdg93  or  more. 


CALL  TOLL  FREE  800-621-1269  EXCEPT  Illinois,  Alaska 


Cmn  tot..  IlKKH   Wn.  M.  IltOa  >lu  w  HllUlCira  l>,  M«ll  W  Wio™.  lU  CuMll  •  Owl,  tlon  OlO  ,  l-mVM  O^a  |I  »U  U  cr>»l  l&t  H  00  In  larMAK    HI 
PR.  C*rt*<i;  *M  IiOro  rfcrt  it»fn]  H.00  m  mMI  .tin-  »  11***.  Bii^nwiu  u  i.  .Mi^m  «M  n*  Iu  Pnt»M  mat-  u  crwnp*.  WRITE  10*  rr**  evtaiog  «ETURtl  WXICT 
CWK»™Or<y  Uo«  pnduca  nW^cM  -itr*.  10  d«i  O  pwchra  W»  \MMal  nrnknlu  M,  Oyiiiu.  m  im,  |»1prani>  n<>iK*d  kvT.hm  omunt  o"  «m« 
■rtmin  3  iwjrfc  tf*yi_rf .yfcyyr  QW*r  p«iOI*mi  HNHwl  b»  rrti  MrrwWy.  AU.  EUH-TE^  WBCHAMOtSE IS  BfUHD  UPM.  flftST  (iUHUTY  ftHO  CO«Pt£TC.  0^t*>  •«& 
fvci  v&  nvUbBTy  DUN*  vo^Ti&Qf  fr 


ELEK-TB<.inc. 


6557  N    Uncoln  Ave  .  Chicago.  IL  60645 
[31?1  631  7B0Q  {3^^\  &77  7660 


166-page  ixianual  is  clear  and  concise, 
and  it  includes  an  89-page  tutorial  es- 
pecially designed  for  those  who  are 
completely  new  to  word  processing, 
plus  a  56-page  reference  section. 

If  you've  tried  other  word  proces- 
sors for  Atari  computers,  you'll  find  the 
transition  to  The  Writer's  Tool  quite 
painless — and  exciting.  A  quick  once- 
over to  note  the  new  capahilities  gets 
you  started.  Just  pull  out  the  quick  ref- 
erence card  from  the  front  of  the  man- 
ual and  start  typing.  Then,  after  getting 
comfortable  with  The  Writer's  Tool,  read 
the  entire  manual  and  try  out  each  new 
feature.  The  tutorial  section  leads  you, 
step  by  step,  through  each  function. 
The  reference  section  provides  detail. 
Optimized  Systems  Software  makes 
this  word  processor  very  easy  to  learn 
and  use. 

This  doesn't  mean  that  The  Writer's 
Tool  is  a  simplistic,  third  grade  level 
word  processor — not  by  a  long  shot.  It 
starts  right  out  with  a  customizer  pro- 
gram that  lets  you  personalize  Tlie  Writ- 
er's Too!  to  suit  your  own  purposes  and 
tastes.  You  can  preset  the  printing  for- 
mat, screen  display,  and  sound  options 
so  your  preferences  load  automatically 
each  time  you  boot  the  program.  It's 
great  to  be  able  to  change  the  lumi- 
nance of  the  characters  and  background 
colors  for  clearer  visibility.  Or  you  can 
vary  the  blinking  speed  of  the  cursor — 
which,  by  the  way,  can  be  either  a  block 
or  an  underline.  You  can  even  adjust 
the  screen  width  to  display  more  or 
fewer  characters  per  line. 

Printing  Versatility 

By  presetting  the  printer  format,  you 
can  select  new  default  values  for  page 
length,  line  spacing,  beginning  footer 
line,  font,  single  sheet  option,  line 
length,  left  margin,  justification,  and  all 
tab  stops.  The  selectable  fonts  are  inter- 
esting, too.  1  have  two  Centronics  print- 
ers, a  737  {equivalent  to  the  Atari  825) 
and  a  739  (a  737  with  graphics).  Ac- 
cording to  their  manuals,  each  has  only 
three  fonts  plus  elongated  versions.  But 
The  Writer's  Tool  can  print  four  fonts. 
Somehow  it  comes  up  with  a  second 
proportionally  spaced  font  that  Cen- 
tronics doesn't  even  document! 

The  Writer's  Tool,  of  course,  sup- 
ports all  the  major  printers:  Atari,  the 
Epsons,  Gemini  lOX,  Prowriter/NEC 
8023,  Okidata  82A  and  92,  Comriter 
CR-Il,  Mannesman  Tally  Spirit  80,  and 
so  on.  There's  also  a  generic  printer 
option,  or  you  can  insert  printer  control 
codes  directly  into  the  text.  Printer 
problems  should  be  practically  nonex- 
istent with  The  Writer's  Tool. 

Among  the  special  printing  fea- 
tures is  something  called  the  automatic 
header  block.  SHIFT-CTRL-H  puts  a 


block  of  easily  modifiable  printer  com- 
mands  on  the  screen  for  creating  stan- 
dard page  formats.  The  block  has  a 
reverse  slash  that  enables  what  OSS 
calls  split  justification.  Everything  to 
the  loft  of  the  diagonal  is  justified  to  the 
left  margin,  while  everything  to  the 
right  is  printed  at  the  right  margin. 
Now,  printing  tables  of  contents  is  a 
breeze. 

In  fact,  The  Writer's  Tool  offers  four 
kinds  of  justification:  (1)  justification 
off,  but  word-ivrap  retained;  (2)  right 
justification;  (3)  word-wrap  off;  and  (4) 
microspaced  justification  (for  printers 
that  offer  this  feature).  You  can  insert 
"soft  hyphens"  in  long  words,  but  hy- 
phenation occurs  only  if  the  word  can 
be  split  between  two  print  lines.  Or  you 
can  insert  "hard  spaces"  to  prevent 
phrases  like  "Figure  5"  from  being  split 
between  lines. 

Another  special  printing  feature  is 
a  graphics  driver  that,  with  certain 
printers,  lets  you  include  pictures  and 
graphs  in  your  documents.  The  images 
can  be  created  with  a  Koalapad,  Atari 
Touch  Tablet,  Atari  light  pen,  or  virtu- 
ally any  other  drawing  program  that 
uses  graphics  mode  7.5  or  8. 

Like  Atari's  popular  AtariWritcr 
word  processor.  The  Writer's  Tool  has  a 
print-preview  feature.  But  unlike  Atari- 
Writer,  it  lets  you  edit  the  previewed 
text  as  well.  There's  also  a  Print  System 
screen  that  tells  you,  among  other 
things,  the  number  of  words  in  the 
document.  You  can  use  the  Disk  I/O 
System  screen  to  determine  the  number 
of  characters  in  the  document,  the  loca- 
tion of  the  cursor,  the  amount  of  avail- 
able memory,  and  ho\v  much  memory 
remains. 

Typeover  And  Insert  Modes 

For  entering  text.  The  Writer's  Tool  of- 
fers both  typeover  and  insert  modes. 
Other  word  processors  sometimes  offer 
only  one  or  the  other  (for  example, 
AtnriWriter  is  locked  in  insert  mode). 
Even  in  typeover  mode,  you  can  insert 
characters  or  lines  with  The  Writer's 
Tool  bv  pressing  CTRL-INSERT  or 
SHII-T-'iNSERT.  Pressing  CTRL-1  tog- 
gles the  insert  mode,  denoted  by  a 
flashing  vertical  bar.  If  you  don't  like  to 
watch  the  text  ahead  of  the  cursor  repo- 
sitioning itself  as  vou  insert,  vou  can 
press  SHIFT-CTRL-INSERT  to  open  up 
a  large  block  of  empty  space.  After  in- 
serting your  text,  you  can  remove  the 
unused  space  by  pressing  CTRL-J. 

If  you  prefer  one-handed  cursor 
movement,  CTRL-CAPS  turns  on  a 
mode  that  lets  you  manipulate  the  cur- 
sor keys  without  simultaneously  press- 
ing CTRL.  A  reminder  at  the  bottom  of 
the  screen  indicates  when  this  mode  is 
switched  on,  along  with  the  CAPS 
LOCK  and  inverse  video  modes. 


A  big  kudo  is  deserved  for  the 
Merge  command.  Pressing  M  from  the 
Print  System  menu  activates  the  Merge 
System.  This  is  a  subprogram  ^vhich 
handles  the  creation  of  database  files 
and  the  merged  printing  of  these  files 
with  template  documents.  That  means 
that  you  can  use  the  built-in  database 
(or  another,  like  SyuFile)  to  automati- 
cally insert  names  and  addresses,  for 
example,  into  form  letters.  Don't  worry. 
The  tutorial  section  takes  you  through  it 
step  by  step. 

The  Writer's  Tool  lets  you  move 
swiftly  through  your  documents.  You 
can  quickly  scroll  forward  or  backward 
with  CTRL-F  (forward)  or  CTRL-R 
(re\-erse),  though  the  text  scrolls  only 
20  lines,  so  you  have  to  glance  up  or 
down  three  lines  to  find  where  you  left 
off.  But  it's  fast — unlike  AtariWriter. 

A  Few  Criticisms 

There  are  a  few  things  about  The  Writ- 
er's Tool  that  could  stand  improvement. 
CTRL-W  moves  the  cursor  by  word, 
which  is  nice,  but  if  vou  move  to  the 


end  of  the  document  with  CTRL-W,  the 
cursor  ends  up  on  the  last  letter  of  the 
last  word — so  if  you  start  typing  imme- 
diately, you  make  a  typo. 

Another  drawback  is  that  77ii'  Writ- 
er's Toot  uses  OSS's  DOS  XL  instead  of 
Atari  DOS.  DOS  XL  supports  single  and 
double  density  but  not  the  Atari  1050's 
one-and-a-half  density.  This  isn't  a  se- 
vere handicap — since  the  disk  isn't 
copy-protected,  you  can  transfer  the 
program  to  another  disk  that  contains 
anv  DOS  vou  like,  including  the  latest 
DOS  2,5.' 

The  provisions  for  tabs  could  be 
improved,  A  special  feature  of  the  old 
Atari  Word  Processor  that  came  in  handy 
was  decimal  and  right-justified  tabs. 
The  Writer's  Tool  offers  neither, 

Still,  I  can  live  with  a  few  relatively 
minor  shortfalls.  The  Writer's  Tool  re- 
mains a  superbly  designed  and  execut- 
ed word  processor  for  serious  use  on 
Atari  computers.  OSS  recently  cut  the 
price  bv  $30  and  now  includes  a  20,000- 
vvord  spelling  checker  as  well.  And,  for 


MICROSHARE 


PET/CBM  MULTI  USER  DISK  SYSTEM 


•  ALLOWS  UP  TO  SIXTEEN  USERS  TO  SHAFIE  DfSK  DRIVES 
AND/OR  PAINTERS 

•  WORKS  WITH  ALL  PET/CBM  EQUIPMENT 

•  lOO'i  HAROXVARE  INTERFACED 

•NO  ALTERATIONS  TOSOmVARE  OR  SPECIAL  SOFTWARE  PE- 
QUtRED 

•  S0F7VMHE  TRANSPARENT  —  WORKS  WITH  ALL  PET/CBM 
SOFTWARE 

•  LANGUAGE  TRANSPARENT  -  WORKS  IN  ANY  LANGUAGE 
-  NO  SPECIAL  COMMANDS  USED 

•  PROTECTS  AGAINST  SYSTEM  LOCKUP 


COMMODORE  64  MULTI  USER  DISK  SYSTEM 

■  ALLOWS  UP  TO  EIGHT  USERS  TO  SHARE  D3SK  DRIVES 
AND/OR  PRINTERS 

■  WORKS  WITH  ALL6J/VIC  EQUIPMENT 

■  BUILT  IN  IEEE  AND  64/VtC  SERIAL  PORTS 
[WORKS  WITH  ALL  IEEE  DEVICES! 

•  100'.  HARDWARE  INTERFACED 

•  NO  ALTERATIONS  TO  SOFTWARE  OH  SPECIAL 
SOFTWARE  REQUIRED  —  SOFTWARE  TRANSPARENT 

-  NO  SPECIAL  COMMANDS  USED 

-  BUICTIN  1SK  PAINT  SUFFER 

•  DISK  DRIVE  PRIORITY 


GREATER  PRODUCTIVITY  &  LOWER  COST 
FOR  BUSINESS  AND  EDUCATIONAL  USE 


MTOeOCDLUMNCONVEBSION 

•  EXTERNALLY  SWITCH*  BLE  FPOI.^  *}  TO  BO  COLUMNS 
-  EXTERNALLY  SWITCHABLE  FROM 80  TO  AO  COLUMNS 

■  CONVEBSIONS  FOn  BOTH  4032  3  AND  8032  s 

•  ICO'.i  SOFTWARE  COMPATI BILllV  IN  EITHER  MODE 

•  HAPPWARE  I  NOT  SOFTWARE)  MQOIFICATION 

■  ALL  KEYS  FROM  8035  EMULATED  ON  4032 

•  SPECIAL  FUNCTION  KEYS 


MICROSHARE  64K  PRINT  BUFFER 

•  LOVJ  COST 

•REDUCES  LONG  WAITS  -  SAVES  TIKE 

.  ALLOWS  VOU  TO  PRINT  AND  PROCESS  SIMULTANEOUSLT 

•  IEEE  INPUT  —  IEEE  OR  CENTRONICS  PARALLEL  OUTPUT 
-  WORKS  WITH  ALL  PET.C0W  SOFTWARE 

•  NO  INSTALLATION  BEOUIRED 

•  EUMMATES   THE   FRUSTRATION  OF  WATING   FOR  YOUR 
PRINTER 


C0WU0DOH£'W,  Pfl  INQCSMAftEA 


UDLMAmtE  OF  COMMODORE  BlJ£lf<ESS  WAC^tHES.  INC 


DEALER  INQUIRIES  INVITED. 


MAMUFACTURED  BY: 
COMSPEC  COMMUNICATIONS  INC. 
153  BRIDGELAND  AVE..  UNITS, 
TORONTO.  ONTARIO  M6A2Y6 
(4161787-0617 


once,  "user- friendly"  doesn't  mean  "re- 
duced to  second  grade  simplicity."  If 
you've  been  waiting  for  a  word  proces- 
sor that  makes  serious  writing  a  plea- 
sure, or  if  you  intend  to  use  your  Atari 
for  more  than  occasional  writing,  wait 
no  longer.  The  Writer's  Tool  can  take 
care  of  your  word  processing  needs  for 


a  long  time  to  come. 

The  Writer's  Tool 
Optimized  Systems  Software 
1221-B  Kentwood  Avenue 
San  Jose,  CA  95129 
$69 


Karateka 


James  V.  Trunzo 

Requirements:  Apple  //-series  computer 
with  at  least  48K  RAM  and  a  disk  drive;  or 
a  Commodore  64/123  with  a  disk  drive. 
Joystick  optional. 

This  superb  action  game  is  a  nominee 
for  the  Most  Underrated  Program  of  the 
Year.  It's  a  program  that  must  be  seen 
to  be  fully  appreciated. 

The  theme  of  the  game  is  simple. 
You,  the  hero,  have  been  away  from 
your  village,  studying  karate  under  a 
master.  Upon  returning  home,  you  find 
that  the  Japanese  warlord  Akuma  has 
burned  your  village  to  the  ground  and 
kidnapped  your  betrofhed,  the  lovely 
Mariko.  Akuma  has  imprisoned  Mariko 
in  his  mountain  fortress,  where  she  is 
guarded  by  Akuma's  fierce  warriors — 
the  least  of  whom  is  a  first-degree  black 
belt.  You  must  fight  your  way  into 
Akuma's  stronghold  and  defeat  oppo- 
nent after  opponent  until,  at  last,  you 
come  face  to  face  with  the  powerful 
Akuma  himself. 

The  Apple  version  of  Karateka  has 
by  far  the  best  animation  I've  seen  in  an 
Apple  arcade  game.  The  smoothness  of 
the  animation,  complete  with  scrolling 
background  and  beautiful,  full-colored 
details,  makes  the  game  almost  as  en- 
joyable to  watch  as  it  is  to  play. 

Using  either  the  keyboard  or  a  joy- 
stick, you  maneuver  your  persona 
about  the  screen,  kicking  and  punching 
as  if  he  were  Bruce  Lee.  Each  opponent 
that  Akuma  sends  against  you  has  a 
unique  style.  Some  are  better  with  their 
feet,  others  are  better  with  their  hands, 
some  are  balanced  fighters.  As  the  op- 
ponents become  tougher  (correspond- 
ing to  your  success),  they  are  better  able 
to  coordinate  several  kicks  and  punches 
in  a  row.  Victory  comes  only  after  you 
learn  the  best  way  to  fight  the  various 
warriors,  each  easily  identified  by  his 
headgear. 

Warriors  aren't  the  only  obstacle 
between  you  and  your  beloved  Mariko, 
however.   Akuma's  pet  eagle  attacks 


from  time  to  time,  and  the  fortress  con- 
ceals deadly  traps.  Furthermore,  even  if 
you  vanquish  an  opponent,  you  sustain 
injuries  that  accumulate  as  the  game 
progresses.  Of  course,  your  opponents 
are  always  fresh! 

Karateka  has  more  to  offer,  too. 
There  are  delightful  animated  se- 
quences showing,  among  other  things, 
Mariko  despairing  in  her  call  for  help 
and  Akuma  sending  forth  his  warriors. 
There  are  the  sound  effects  that  accom- 
pany a  victory.  There  are... well,  to  tell 
you  more  would  ruin  the  surprise. 

Is  Karateka  the  perfect  game?  No. 
When  you're  defeated,  you  must  start 
the  game  from  the  very  beginning.  You 
don't  have  multiple  "lives,"  each  one 
picking  up  where  the  previous  one  left 
off.  Considering  the  effort  it  takes  to 
progress  through  Akuma's  stronghold, 
this  can  get  a  bit  frustrating.  Also,  there 
are  times  when  you  try  to  throw  a  kick 
but  your  character  just  stands  there.  It's 
not  a  bug  in  the  program,  but  I'm  not 
sure  if  it's  poor  joystick  response,  con- 
fused commands  from  trying  to  throw 
two  punches  and  two  kicks  at  once,  or 
what.  Still,  these  problems  are  relative- 
ly minor  compared  to  the  action  and 
enjoyment  that  Karateka  brings  to  the 
screen. 

Karateka 

Brederbund  Software 
17  Paul  Drive 
San  Rafael,  CA  94903 
S3i.95 
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NRI  Trains  You  At  Home— As  You  Build  Your  Own  IBM-Compatible  Computer 

GET  THE  KNOW-HOW 

TO  REPAIR  EVERY 

COMPUTER  ON  THIS  PAGE. 


learn  the  Basics  the  NRI 
Way-and  Earn  Good 
Money  Troubleshooting 
Any  Brand  of  Computer 

The  biggest  growth  in  jobs 
between  now  and  1995,  according 
to  Department  of  Labor  estimates, 
will  occur  in  the  computer  service  and 
repair  business,  where  demand 
for  trained  technicians  will 
actually  double. 

You  can  cash  in  on  this 
opportunity— either  as  a 
fulitime  corporate  technician 
or  an  independent  service- 
person— once  you've  learned 
all  the  basics  of  computers  the 
NRI  way.  NRl's  practical 
combination  of  "reason-why" 
theory  and  "hands-on"  building 
skills  starts  you  with  the  fundamentals 
of  electronics,  then  guides  you  through 
advanced  electronic  circuitry  and  on 
into  computer  electronics.  You  also 
learn  to  program  in  BASIC  and  machine 
language,  the  essential  languages  for 
troubleshooting  and  repair. 

You  Build-and  Keep-a  16>bil 
Sanyo  personal  computer 

The  vital  core  of  your  training  is  the 
step-by-step  building  ol  the  16-bit  Sanyo 
MBC-550  series  computer,  Once  you've 
mastered  the  details  of  this  state-of-the- 
art  machine,  you'll  be  qualified  to 
service  and  repair  virtually  every  major 
brand  of  computer,  plus  many  popular 
peripheral  and  accessory  devices. 

With  NRI  h-aining,  you  learn  at  your 
own  convenience,  in  your  own  home. 
You  set  the  pace— without  classroom 
pressures,  rigid  night-school  schedules, 
or  wasted  time.  You  build  the  Sanyo 
IBM  compatible  computer  from  the 
keyboard  up,  with  your  own  personal 
NRI  instructor  and  the  complete  NRI 
technical  staff  ready  to  answer  your 
questions  or  give  you  guidance  and 
special  help  whenever  you  need  it. 

Praised  by  critics  as  the  "most 
intriguing"  of  all  the  IBM-PC  compatible 
computers,  the  new  Sanyo  uses  the  same 
8088  microprocessor  as  the  IBM-PC  and 


IBM  Is  B  Rsglstered  TrBdemarh  ol  Intematiorral 
Business  Machine  Corporation. 

Epson  is  a  Rflgiatered  Trademahi  of  Epson 
AmsflcB,  Ino. 

Appla  and  iha  Appla  I090  are  Rials  tared 
Tradanisnis  ol  Apple  Computer.Tnc 


features  the  MS/ DOS  operating  system. 
As  a  result,  you'll  have  a  choice  of 
thousands  of  off-the-shelf  software  prc^ 
grams  to  run  on  your  completed  Sanyo. 

Your  NRI  course  includes 
installation  and  h-oubleshooting  of  the 
"intelligent"  keyboard,  power  supply, 
and  disk  drive,  plus  you'll  check  out 


the  8088  microprocessor  functions,  using 
machine  language.  You'll  also  prepare 
the  interfaces  for  future 
I       peripherals  such  as  printers 
and  joysticks. 

lOO-Page  Free  Catalog 
Tells  More 

Send  the  coupon  today  for 
NRl's  big  100-page  color 
catalog  on  NRl's  electronics 
training,  which  gives  you 
all  the  facts  about  NRI 
courses  in  Micro- 
computers, Robotics, 
Data  Communica- 
tions, TV /Video/ 
Audio  Servicing,  and 
other  growing  high-tech 
career  fields.  If  the  coupon  is 
missing,  write  to  NRI  Schools, 
3939  Wisconsin  Avenue,  NW, 
Washington,  DC  200 16. 
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Accredited  by  Itie  Natoital  Home  Sludy  Counc;!: 


1  DIr  For  IBM  PC/PCjr 


Arthur  Leyenberger 

Requirements:  IBM  PC/PCjr  or  cortipati- 
ble  with  at  least  128K  RAM  a92K  recom- 
rtiended),  at  least  one  disk  drive,  and  DOS 
2.0  or  higher. 


Whether  you  are  a  casual  user  or  a 
"po%ver  user,"  getting  the  most  from 
your  IBM  PC  or  compatible  requires  a 
thorough  understanding  of  how  to  use 
MS-DOS.  But  the  difference  between 
merely  understanding  how  to  use  MS- 
DOS  and  really  using  it  effectively  may 
be  like  the  difference  between  walking 
around  the  block  and  competing  in  a 
marathon.  With  I  Dir  from  Bourbaki, 
Inc.,  you  can  easily  run  circles  around 
MS-DOS, 

1  Dir  (pronounced  "wonder") 
stands  for  otie  director]/.  Its  purpose  is  to 
simplify  the  use  of  MS-DOS  for  any- 
one, regardless  of  their  level  of  exper- 
tise. It  is  called  a  shell  for  DOS  because 
it  sits  between  you  and  the  operating 
system,  simplifying  command 
execution. 

3  Dir  eliminates  the  DOS  A> 
prompt  and  the  need  to  type  filenames 
and  commands  on  the  command  line. 
Instead,  it  presents  a  menu  screen  from 
which  all  operations  take  place  (see 
photo).  At  the  top  left  of  the  screen  is  an 
indicator  showing  which  directory  is 
being  displayed;  the  indicator  is  blank 
for  your  root  directory. 

The  rest  of  the  screen  is  divided 
into  seven  columns  grouped  into  three 
blocks.  The  first  column  displays  the 
currently  selected  disk  drive  and  a  "file 
cursor" — a  reverse  video  cursor  used  to 
select  files  from  a  directory.  The  next 
three  columns  list  your  filenames,  ex- 
tension names,  and  file  sizes.  The  fol- 
lowing two  columns,  grouped  into 
another  block,  display  the  date  and 
time  that  your  files  were  last  accessed, 
(If  you  like,  2  Dir  can  also  display  sys- 
tem and  disk  statistics  in  this  area  rather 
than  file  information.)  The  last  column, 
separated  from  the  others  in  its  own 
block,  contains  the  toggle  and  setup 
information. 

Sorted  Directories 

Toggles  such  as  Caps,  Print,  Batch,  and 
Edit  are  highlighted  in  reverse  video 
when  turned  on.  You  can  also  sviitch 
the  Pause  option  on  or  off,  select  which 
drive  directory  is  displayed  by  default, 
and  choose  from  four  ways  to  sort  file 
directories  (by  name,  extension,  date, 
and  size).  Each  time  you  specify  a  dif- 
ferent sort,  the  filenames  instantly  rear- 


range themselves  on  the  screen. 

A  horizontal  block  at  the  bottom  of 
the  screen  contains  a  "command  cur- 
sor" and  nine  commands:  Erase,  Re- 
name, Type,  Copy,  Run,  Compose, 
Execute,  Date,  and  Time.  By  moving 
the  command  cursor  with  the  left  and 
right  arrow  keys  to  the  command  you 
want,  and  then  moving  the  file  cursor 
with  the  up  and  down  arrow  keys  to  the 
filename  you  want,  you  can  execute 
DOS  commands  without  having  to  re- 
member the  proper  syntax.  Just  above 
the  horizontal  command  block  is  a  one- 
line  area  for  typing  commands  and  re- 
sponding to  prompts. 


1  Dir  makes  it  easier  to  use  MS-DOS  by 
organizing  commands  and  file  directories  into 
menus. 


Let's  say  you  want  to  erase  three 
files  on  a  disk  whose  filenames  are  too 
different  to  permit  use  of  a  wildcard 
(which  is  a  risky  way  to  delete  files, 
anyhow).  Rather  than  erasing  each  file 
separately  by  typing  ERASE  AiFILEl. 
EXT,  with  3  Dir  you  start  by  positioning 
the  command  cursor  on  the  Erase  com- 
mand and  then  moving  the  file  cursor 
to  the  first  filename  you  want  to  delete. 
Press  the  +  key  to  tag  that  file.  Then 
move  the  file  cursor  to  the  second  and 
third  filenames  and  tag  those  files  by 
pressing  +  each  time.  Although  you've 
tagged  the  files,  nothing  yet  has  hap- 
pened. When  you  press  ENTER,  the 
screen  displays  all  three  filenames  and 
shows  how  many  bytes  will  become 
available  by  erasing  them.  If  you  an- 
swer Y  to  the  "Are  you  sure?"  prompt, 
the  files  are  deleted. 

The  Copy  command  works  in 
much  the  same  way.  You  point  to  either 
an  individual  file  to  be  copied  or  tag 
several  files.  Then  tell  I  Dir  where  the 
file(s)  should  be  copied  to  and  press 
ENTER.  If  you  want  to  copy  an  entire 


disk,  you  can  tag  the  whole  directory 
with  one  keystroke  rather  than  tagging 
each  file  separately.  You  can  also  run 
programs  simply  by  pointing  to  them 
with  the  file  cursor,  positioning  the 
command  cursor  on  Run,  and  pressing 
ENTER. 

Batch  Files,  Too 

One  of  the  most  powerful  features  of 
MS-DOS  is  its  ability  to  execute  a  group 
of  commands  with  a  batch  file.  Unfor- 
tunately, creating  batch  files  with  Edlin 
(the  MS-DOS  line  editor)  can  be  diffi- 
cult, especially  for  novices  and  casual 
users. 

With  1  Dir,  creating  batch  files  is 
easy.  The  Batch  Builder  feature  auto- 
matically compiles  a  batch  file  as  you 
issue  the  commands.  In  the  Batch 
Builder  mode,  you  can  use  1  Dir  to 
change  directories,  run  programs,  copy 
and  erase  files,  or  do  whatever  you 
want.  When  you're  done,  just  turn  off 
the  mode  and  I  Dir  constructs  the  batch 
file. 

1  Dir  also  lets  you  customize  the 
command  menu  at  the  bottom  of  the 
screen.  If  you  use  the  Batch  Builder  first 
to  create  your  commands,  it's  easy  to 
make  menus  corresponding  to  the 
batch  files.  You  can  put  together  cus- 
tomized shells  in  very  little  time. 

I've  been  running  3  Dir  for  several 
months  on  a  two-drive  AT&T  6300 
computer  and  have  found  it  invaluable 
and  easy  to  use.  Although  it's  very  use- 
ful on  a  floppy  disk  computer,  it's  even 
better  if  your  computer  has  a  hard  disk. 
I  set  it  up  on  a  hard  disk  system  ac- 
cessed mostly  by  casual  users,  and 
there's  no  question  that  this  particular 
computer  gets  more  use  because  of  3 
Dir. 

A  new  version  of  3  Dir,  promised 
to  be  available  by  the  time  you  read 
this,  is  supposed  to  be  even  more  pow- 
erful. It  will  have  expanded  color  op- 
dons,  password  protection,  a  rewritten 
manual,  the  ability  to  rename  subdirec- 
tories, and  custom  commands  that 
allow  abbreviations  or  descriptions  to 
be  displayed  rather  than  achjal  com- 
mand syntax. 

Whether  you're  a  beginner  or  an 
experienced  user,  3  Dir  can  simplify 
your  introduction  to  MS-DOS  and 
make  your  time  on  the  computer  more 
productive. 

1  Dir 

Bourbaki,  Inc. 

431  Main  Street 

Boise,  ID  8370Z 

S95  (R 
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Save  With  Replace: 
Debugged  At  Last 

Part  1 


Since  the  early  days  of  the  Commo- 
dore PET  in  the  late  1970s,  a  contro- 
versy has  raged  over  one  particular 
disk  command — Save-with-Replace. 
This  convenient  command  automati- 
cally replaces  an  existing  disk  file 
with  a  new  file  of  the  same  name, 
combining  SCRATCH  and  SAVE  in 
one  operation.  But  for  years,  many 
Commodore  users  have  shunned 
Save-with-Replace  like  poison, 
swearing  that  it  contains  a  mysterious 
bug  which  unpredictably  scrambles 
disks.  And  just  as  many  other  users 
contend  the  bug  doesn't  exist  at  all. 
Now,  finally,  there's  proof:  The  bug 
does  exist  in  the  1541  drive,  it  can  be 
demonstrated,  and  most  ijnportantly, 
it  can  be  avoided.  This  two-part  arti- 
cle is  the  first  full  explanation  of  why 
the  bug  happens  and  how  you  can 
circumvent  it.  The  author  is  the  presi- 
dent of  Quantum  Software,  which 
produces  the  Peek  a  Byte  disk  utility 
for  the  Commodore  64. 


It's  time  to  settle  something  once 
and  for  all:  There  is  a  Save-with- 
Replace  bug!  It  afflicts  the  Disk  Op- 
erating System  (DOS)  built  into 
every  1541  disk  drive,  potentially 
threatening  every  disk  on  which 
you  use  the  Save-with-Replace 
command.  In  this  two-part  series, 
we'll  review  what  the  Save-with- 
Replace  bug  typically  does;  list  a 
program  which  demonstrates  the 
bug  beyond  doubt;  explain  why  it 
happens;  and  finally,  recommend  a 
procedure  for  avoiding  the  bug. 

The   Save-with-Replace   com- 
mand (typed  as  SAVE@)  has  been 


P.  A,  Slaymaker 


accused  of  scrambling,  swapping, 
duplicating,  or  overwriting  disk 
files  and  of  messing  up  Block  Allo- 
cation Maps  (a  BAM  is  a  map  on  a 
disk  which  keeps  track  of  which 
blocks  are  storing  files  and  which 
are  free).  Many  computer  maga- 
zines and  other  authorities  in  the 
Commodore  community  have 
warned  against  using  SAVE@.  Yet 
other  Commodore  experts  have 
never  experienced  problems  with 
SAVE@  and  swear  the  bug  is  an  old 
hacker's  tale.  There  are  many  anec- 
dotes about  when  the  bug  strikes, 
which  files  are  affected,  and  when 
the  files  or  BAM  will  be  garbled. 
The  mystery  has  persisted  for  so 
long  because  usually  the  bug  is  not 
repeatable.  But  this  article  shows 
how  to  replicate  the  bug  and  ex- 
plains why  it  is  related  primarily  to 
the  file  length  and  the  distribution 
of  free  blocks  on  the  disk  as  deter- 
mined by  the  BAM. 

Recently  some  new  evidence 
surfaced  about  SAVE@.  In  an  arti- 
cle published  in  the  July  1985  issue 
of  The  Transactor,  "SAVE  with  Re- 
place Exposed!!,"  author  Charles  H. 
Whittem  showed  that  the  bug  ex- 
ists under  some  conditions.  This  ar- 
ticle made  some  observations  on 
files  likely  to  be  affected  and  listed 
a  program  which  repeatedly  loaded 
and  saved  files  using  SAVE@,  Af- 
terward, an  examination  of  the  disk 
showed  some  files  to  be  scrambled. 
Unfortunately,  no  details  of  the  file 
configurations  were  given,  and  the 
editors  admitted  the  bug  had  them 
baffled — but  at  least  the  problem 
was  recognized,  a  first  step. 


Our  investigation  shows  that  the 
bug  usually  occurs  when  the  drive 
number  has  not  been  specified  on  pre- 
vious drive  operations,  such  as  load- 
ing a  file  or  listing  a  directory.  In 
other  words,  typing  LOAC'file- 
name",8  or  LOAD"$",8  instead  of 
LOAD"0:filename",8  or  LOAD"0: 
$",8  sets  up  conditions  for  the  bug. 
The  drive  number  0  should  be  spec- 
ified in  disk  commands  because,  as 
we'll  explain  later,  the  SAVE@  bug 
is  related  to  the  phantom  software 
drive  1  in  the  1541.  In  addition,  the 
bug  tends  to  bite  disks  on  which 
many  files  have  been  scratched  and 
rewritten.  This  leaves  gaps  on  the 
disk  so  that  a  file  is  scattered  over 
many  tracks.  These  gaps  do  not 
normally  cause  a  problem  if  you 
specify  the  drive  number  in  disk 
commands. 

Therefore,  the  key  to  avoiding 
the  SAVE@  bug  is  to  always  specify 
drive  0  when  performing  any  disk 
drive  function,  or  to  always  reset  the 
drive  before  any  SAVE@  operation. 
Resetting  the  drive  requires  either 
turning  the  drive  off  and  then  on,  or 
sending  a  reset  command  (OPEN15, 
8,15,"UJ"). 

Demonstrating  The  Bug 

At  this  point,  some  of  you  might  be 
skeptical  that  the  SAVE@  bug  real- 
ly exists.  To  prove  that  it  does,  the 
accompanying  program  formats  a 
new  disk  with  the  single  file 
"SAVE@  DEMO"  and  alters  the 
BAM  to  simulate  a  partially  used 
disk  with  a  gap  due  to  scratched 
files.  Follow  these  instructions 
carefully: 
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COMPUTEI  Back  Issues 


Here  are  some  of  the  applications, 
tutorials,  and  games  from  available 
back  issues  of  COMPUTEI.  Each 
issue  contains  much,  much  more 
than  there's  space  here  to  list,  but 
here  are  some  highlights: 


May  1981:  Named  GOSUB/GOTO 
in  Applesoft,  Generating  Lower 
Case  Text  on  Apple  II,  Copy  Atari 
Screens  to  the  Printer,  Disk  Direc- 
tory Printer  for  Atari,  Realtime 
Clock  on  Atari,  PET  BASIC  Delete 
Utility,  PET  Calculated  Bar  Graphs, 
Running  40  Column  Programs  on  a 
CBM  8032,  A  Fast  Visible  Memory 
Dump,  Cassette  Filing  System,  Get- 
ting To  A  Machine  Language  Pro- 
gram, Epidemic  Simulation, 

June  1981:  Computer  Using 
Educators  (CUE)  on  Software  Pric- 
ing, Apple  II  Hires  Character  Gen- 
erator, Ever  Expanding  Apple 
Power,  Color  Burst  for  Atari,  Mix- 
ing Atari  Graphics  Modes  0  and  8, 
Relocating  PET  BASIC  Programs, 
An  Assembler  In  BASIC  for  PET, 
Quadra  PET:  Multitasking?,  Map- 
ping Unknown  Machine  Language, 
RAM/ ROM  Memory,  Keeping 
TABs  on  a  Printer. 

July  1981:  Home  Heating  and 
Cooling,  Animating  Integer  BASIC 
Lores  Graphics,  The  Apple  Hires 
Shape  Writer,  Adding  a  Voice  Track 
to  Atari  Programs,  Machine  Lan- 
guage Atari  Joystick  Driver,  Four 
Screen  Utilities  for  the  PET,  Saving 
Machine  Language  Programs  on 
PET  Tape  Headers,  Commodore 
ROM  Systems,  Using  TAB,  SPC, 
And  LEN. 

August  1981:  Minimize  Code  and 
Maximize  Speed,  Apple  Disk  Motor 
Control,  A  Cassette  Tape  Monitor 
for  the  Apple,  Easy  Reading  of  the 
Atari  Joystick,  Blockade  Game  for 
the  Atari,  Atari  Sound  Utility,  The 
CBM  "Fat  40,"  Keyword  for  PET, 
CBM/PET  Loading,  Chaining,  and 
Overlaying,  Adding  A  Program- 
mable Sound  Generator,  Converting 
PET  BASIC  Programs  To  ASCII 
Files. 
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October  1981:  Automatic  DATA 
Statements  for  CBM  and  Atari,  VIC 
News,  Undeletable  Lines  on  Apple, 
PET,  and  VIC;  Budgeting  on  the 
Apple,  Atari  Cassette  Boot-tapes, 
Atari  Variable  Name  Utility,  Atari 
Program  Library,  Train  Your  PET  to 
Run  VIC  Programs,  Interface  a  BSR 
Remote  Control  System  to  PET,  A 
General  Purpose  BCD  to  Binary 
Routine,  Converting  to  Fat-40  PET, 

December  1981:  Saving  Fuel  $$ 
(multiple  computers).  Unscramble 
Game  (multiple  computers).  Maze 
Generator  (multiple  computers), 
Animating  Applesoft  Graphics,  A 
Simple  Atari  Word  Processor,  Add- 
ing High  Speed  Vertical  Positioning 
to  Atari  P/M  Graphics,  OSI 
Supercursor,  A  Look  At  SuperPET, 
Supermon  for  PET/CBM,  PET  Mine 
Maze  Game,  Replacing  The  INPUT 
#  Command,  Foreign  Language 
Text  on  The  Commodore  Printer, 
File  Recovery. 

January  1982:  Invest  (multiple 
computers).  Developing  a  Business 
Algorithm  (multiple  computers), 
Apple  Addresses,  Lowercase  with 
Unmodified  Apple,  Cryptogram 
Game  for  Atari,  Superfont:  Design 
Special  Character  Sets  on  Atari, 
PET  Repairs  for  the  Amateur, 
Micromon  for  PET,  Self-modifying 
Programs  in  PET  BASIC,  Tinymon; 
A  VIC  Monitor,  VIC  Color  Tips, 
VIC  Memory  Map,  ZAP:  A  VIC 
Game. 

May  1982:  VIC  Meteor  Maze  Game, 
Atari  Disk  Drive  Speed  Check, 
Modifying  Apple's  Floating  Point 
BASIC,  Fast  Sort  For  PET/CBM, 
Extra  Atari  Colors  Through 
Artif acting.  Life  Insurance  Estimator 
(multiple  computers),  PET  Screen 
Input,  Getting  The  Most  Out  Of 
VIC'S  5000  Bytes. 

August  1982:  The  New  Wave  Of 
Personal  Computers,  Household 
Budget  Manager  (multiple  comput- 
ers). Word  Games  (multiple 
computers).  Color  Computer  Home 
Energy  Monitor,  A  VIC  Light  Pen 
For  Under  $10,  Guess  That  Animal 
(multiple  computers),  PET/CBM 


Inner  BASIC,  VIC  Communications, 
Keyprint  Compendium,  Animation 
With  Atari,  VIC  Curiosities,  Atari 
Substring  Search,  PET  and  VIC 
Electric  Eraser. 

September  1982:  Apple  and  Atari 
and  the  Sounds  of  TRON,  Com- 
modore Automatic  Disk  Boot,  VIC 
Joysticks,  Three  Atari  GTIA  Arti- 
cles, Commodore  Disk  Fixes,  The 
Apple  PILOT  Language,  Sprites  and 
Sound  on  the  Commodore  64, 
Peripheral  Vision  Exerciser  (mul- 
tiple computers).  Banish  INPUT 
Statements  (multiple  computers). 
Charades  (multiple  computers),  PET 
Pointer  Sort,  VIC  Pause,  Mapping 
Machine  Language,  Commodore 
User-defined  Functions  Defined,  A 
VIC  Bug. 

January  1983:  Sound  Synthesis  And 
The  Personal  Computer,  Juggler 
And  Thunderbird  Games  (multiple 
computers).  Music  And  Sound  Pro- 
grams (multiple  computers).  Writing 
Transportable  BASIC,  Home  Energy 
Calculator  (multiple  computers). 
All  About  Commodore  WAIT, 
Supermon  64,  Perfect  Commodore 
INPUTS,  VIC  Sound  Generator, 
Copy  VIC  Disk  Files,  Commodore 
64  Architecture. 


May  1983:  The  New  Low-Cost 
Printer/Plotters,  Jumping  Jack  (mul- 
tiple computers).  Deflector  (multiple 
computers),  VIC  Kaleidoscope, 
Graphics  on  the  Sinclair/Timex, 
Bootmaker  For  VIC,  PEl'  and  64, 
VICSTATION:  A  "Paperiess  Of- 
fice," The  Atari  Musician,  Puzzle 
Generator  (multiple  computers).  In- 
stant 64  Art,  64  Odds  And  Ends, 
Versatile  VIC  Data  Acquisition, 
POP  For  Commodore. 

June  1983:  How  To  Buy  The  Right 
Printer,  The  New,  Low-Cost  Print- 
ers, Astrostorm  (multiple  comput- 
ers). The  Hawkmen  Of  Dindrin 
(multiple  computers),  MusicMaster 
For  The  Commodore  64,  Com- 
modore Data  Searcher,  Atari 
Player/Missile  Graphics  Simplified, 
VIC  Power  Spirals,  UnNEW  For 
The  VIC  and  64,  Atari  Fast  Shuffle, 
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VIC  Contractor,  Commodore 
Supermen  Q  &  A. 

July  1983:  Constructing  The  Ideal 
Computer  Game,  Techniques  For 
Writing  Your  Own  Adventure 
Game,  SpeedSki  And  Time  Bomb 
(VIC),  Castle  Quest  And  Roadblock 
(Atari),  RATS!  And  Goblin  (64), 
How  To  Create  A  Data  Filing  Sys- 
tem (multiple  computers).  How  To 
Back  Up  Disks  For  VIC  And  64, 
Atari  Artifacting,  All  About  The 
Commodore  USR  Command,  TI. 
Mailing  List. 

August  1983;  Weather  Forecaster 
(multiple  computers).  First  Math 
And  Clues  (multiple  computers). 
Converting  VIC  And  64  Programs 
To  PET,  Atari  Verify,  Apple 
Bytechanger,  VIC  And  64  Escape 
Key,  Banish  Atari  INPUT  State- 
ments, Mixing  Graphics  Modes  On 
The  64,  VICplot,  VIC/64  Transla- 
tions: Reading  The  Keyboard,  Musi-, 
cal  Atari  Keyboard,  VIC  Display 
Messages. 

September  1983:  Games  That 
Teach,  Caves  Of.  Ice,  Diamond 
Drop,  Mystery  Spell,  and  Dots 
(multiple  computers),  VIC  Pilot, 
Ultrasort  (VIC,  64,  PET),  Easy  Atari 
Page  Flipping,  Computer  Aided  De- 
sign On  The  TI,  Relative  Files  On 
the  VIC/64,  Atari  Fontbyter,  TI 
Sprite  Editor,  All  About  Interrupts 
(multiple  computers),  Cracking  The 
64  Kernal,  Making  Change  On  The 
Timex/Sinclair,  Build  Your  Own 
Random  File  Manager  (multiple 
computers). 

October  1983:  Computer  Games  By 
Phone,  Coupon  File  (multiple 
computers),  Dragon  Master  And 
Moving  Maze  (multiple  computers). 
Merging  Programs  From  Com- 
modore Disks,  Atari  Master  Disk 
Directory,  Sprites  In  TI  Extended 
BASIC,  Commodore  EXEC,  Multi- 
color Atari  Character  Editor,  High 
Speed  Commodore  Mazer,  Apple 
Sounds,  Extra  Instructions  (multiple 
computers),  Commodore  DOS 
Wedges,  Invisible  Disk  Directory 
For  VIC  And  64. 

February  1984:  What  Makes  A 


Good  Game,  Circus  (multiple  com- 
puters), Quatrainment  (multiple 
computers).  Commodore  3-D  Draw- 
ing Master  (Apple  version  also  in- 
cluded). Speedy  BASIC  For  VIC 
And  64,  Dr.  Video  64. 

March  1984:  All  About  Adding 
Peripherals,  Modem  Memory:  The 
Future  Of  Storage  Devices,  Reader 
(multiple  computers).  Barrier  Battle 
(multiple  computers),  Programming 
The  TI:  File  Processing,  Sound 
Shaper  (muIHple  computers).  Com- 
modore Floating  Subroutines,  Big 
Buffer  For  Atari. 

April  1984:  Apple's  Macintosh  Un- 
veiled, Securities  Analysis  (multiple 
computers).  Worm  Of  Bemer  (mul- 
tiple computers).  Programming  The 
TI:  File  Processing,  Part  2, 
1540/1541  Disk  Housekeeping, 
Hidden  Atari  DOS  Commands, 
Function  Keys  For  The  Apple,  TI 
Tricks  And  Tips,  Super  Directory 
(multiple  computers). 

May  1984:  The  Digital  Palette:  Fun- 
damentals Of  Computer  Graphics, 
The  Inside  Story:  How  Graphics 
Tablets  And  Light  Pens  Work,  Pic- 
ture Perfect  For  Atari  And  Com- 
modore 64,  64  Hi-Res  Graphics 
Editor,  Snertle  (multiple  comput- 
ers), Pentominos:  A  Puzzle-Solving 
Program  (multiple  computers),  A 
BASIC  Cross-Reference  (PET,  64). 

June  1984:  Choosing  The  Right 
Printer:  The  Easy  Way  To  Hard 
Copy,  Pests  (multiple  computers). 
Olympiad  (multiple  computers). 
Programming  The  TI:  TI  Graphics, 
MacroDOS  For  Atari,  Part  1,  Apple 
Variable  Save,  Programming  64 
Sound,  Part  1,  Apple  Input  And 
Menu  Screens. 

July  1984:  Evolutionary  To  The 

Core:  The  Apple  lie  Heads  For 
Home,  The  ABC's  Of  Data  Bases, 
Statistics  For  Nonstatisticians  (mul- 
tiple computers).  Bunny  Hop  (mul- 
tiple computers),  Blueberries 
(multiple  computers).  Atari  Artist, 
Applesoft  Lister,  Program  Conver- 
sion With  Sinclair  BASIC  And  TI 
BASIC,  Commodore  64  ROM 
Generations. 


September  1984:  New  Trends  In 
Educational  Computing,  Choosing 
The  Best  Educational  Software, 
Missile  Math  (multiple  computers), 
Lightsaver  (multiple  computers). 
Multiple  Choice  Quiz  Generator 
(multiple  computers).  Lightning  Sort 
(multiple  computers).  Commodore 
Autoboot,  Apple  Editing  Hints, 
Atari  Paddle  Fixer,  Musical  TI 
Keyboard. 

January  1985:  VIC/64  TurboTape: 
tape  at  disk  speeds.  Music  In  The 
Computer  Age,  Inside  MSX,  Para- 
trooper (multiple  computers).  Res- 
cue Of  Blondell  (Commodore/ 
Atari),  Guitar  Tuner  (multiple 
computers).  Which  Computer  Lan- 
guage Is  Best?,  Machine  Language 
Multiplication,  Part  1,  Enhanced 
Applesoft  Input,  Atari  Terminal 
Program,  IBM  Pie  Chart  Maker. 

February  1985:  Special  Games  Is- 
sue, The  New  Atari,  Fame  Games, 
Birth  Of  A  Computer  Game,  Ac- 
robat (multiple  computers).  Termi- 
nal Program  For  VIC  &  64, 
Programming  The  TI  Without  A 
Math  Background,  Adding  Sound 
Effects  To  Atari,  Rebound:  Machine 
Language  IBM  Game,  Apple  Bowl- 
ing Champ,  64  Sound  Effects. 


Back  issues  are  $6  each.  Price  in- 
cludes freight  in  the  US.  Outside 
the  US  add  $1  per  magazine  or- 
dered for  surface  postage,  $4  per 
magazine  for  air  mail  postage. 
All  back  issues  subject  to 
availability. 

In  the  Continental  US  call 

TOLL  FREE  800-334-0868 

(919-275-9809  in  NC) 

Or  write  to: 
COMPUTE!  Back  Issues 
P.O.  Box  5058 
Greensboro,  NC  27403  USA 

Prepayment  required  in  US 

funds. 

MasterCard,  Visa,  and 

American  Express  accepted. 

NC  residents  add  4.5%  sales  tax. 
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1.  The  program  is  for  the  Commo- 
dore 64.  For  the  VIC-20,  change 
these  lines: 

10    POKE   36879, G  : rem   5 

100    IF    K<>39    THEN    90:  REM    WAIT 

FOR    Fl  : rem    154 

150  IF  K=ll  THEN  170:  REM  CONT 

INUE  IF  <Y>  :rem  187 

For  the  Plus/4  and  16,  change 
these  lines: 

10  COLOR  0,l2COLOR  4 , 1 : rem  133 

340  POKE  239,0:  REM  CLEAR  KEYB 

OARD  BOFPER  : rem  80 

5000  POKEZ39,0:POKE198,64:  REM 

CLEAR  KEYBOARD  BUFFER 

: rem  31 
5010  K=PEEK(198)       rrem  132 

Type  the  program  exactly  as  list- 
ed— including  all  uppercase 
REM  statements  (the  lowercase 
rem  statements  are  checksums 
for  COMPUTEI's  "Automatic 
Proofreader";  do  nof  type  them 
in).  It's  important  to  type  the 
program  as  listed  because  it 
must  be  at  least  nine  blocks  long 
on  the  test  disk  to  insure  proper 
results. 

2.  Save  the  program  on  another 
disk  before  running  it. 

3.  Put  a  blank  test  disk  in  the  drive 
and  run  the  program.  It  will  for- 
mat the  disk  and  save  a  file 
called  SAVE@  DEMO  on  the 
disk.  Type  LOAD"$",8  to  list  the 
directory  and  notice  that  254 
blocks  are  free. 

4.  Reset  the  drive  by  turning  it  off, 
then  on.  Load  the  file  by  typing 
LOAD"SAVE@  DEM0",8. 

5.  Save  the  file  three  times  using 
the  SAVE@  command 
(SAVE"@0:  SAVE@  DEM0",8). 
Do  not  list  the  directory  or  per- 
form any  other  operation  be- 
tween SAVE@  commands. 

6.  List  the  directory  by  typing 
L0AD"$",8.  What's  this?  There 
were  254  blocks  free  before,  but 
now  there  are  258 — a  discrep- 
ancy of  four  blocks,  (If  you  don't 
get  this  result,  it  probably 
means  that  you  haven't  fol- 
lowed the  directions  exactly. 
Start  again  at  step  3.)  If  you 
examine  the  BAM  with  a  disk 
utility,  you'll  see  that  the  first 
four  sectors  of  the  file  are 
marked  as  free!  (Specifically,  the 
file  starts  on  track  17,  block  0; 
blocks  0  through  3  are  marked 


as  unallocated.)  If  you  executed 
a  fourth  SAVE@  command,  it 
would  overwrite  the  beginning 
of  the  file,  and  the  disk  would  be 
corrupted  even  worse! 
7.  Now  rerun  the  program  to  make 
a  new  test  disk.  Reset  the  drive 
and  run  the  above  test  again,  but 
specify  the  drive  number  for  the 
load  (LOAD"0:SAVE@ 

DEMO",8).    The   SAVE@   bug 
does  not  occur! 

Always  Specify  Drive  0 

This  demonstration  provides  a 
powerful  lesson:  All  DOS  com- 
mands should  include  the  drive 
number  0: 

LOAD"0:filename",8  (Load  He) 
SAVE"0:menaine",8  (Save  fUe) 
SAVE"(gO:filenaine",8  (Save  with  Replace) 
LOAD"$0",8  (Load  directory) 
LOAD"$0;filename",B  (Loaa  directory 

entry  with  filename) 
OPEN15,8,15,'W:CLOSE15  (Initialize 

drive  0) 
OFEN15,8,IS,"V0":CLOSE15  (Validate 

BAM) 

Similarly,  all  disk  file  com- 
mands should  specify  the  drive 
number. 

Most  Commodore  users  do  not 
specify  the  drive  number  when 
loading  the  directory  or  files.  The 
1541  User's  Manual  examples  for 
the  LOAD  command  don't  specify 
the  drive,  and  neither  do  most  mag- 
azine articles.  If  the  drive  number  is 
not  specified,  the  1541  is  supposed 
to  default  to  drive  0.  What  actually 
happens  very  often  causes  an  error 
message  such  as  74, DRIVE  NOT 
READY,00,00.  For  a  simple  ex- 
ample, use  the  DOS  5.1  Wedge  that 
comes  with  the  1541.  List  the  direc- 
tory for  the  file  "TEST"  on  the  2541 
Test /Demo  disk  by  using  the  Wedge 
command: 
>$TEST  (list  directory  for  files  "TEST") 

Since  this  file  doesn't  exist  on 
the  Test/Demo  disk,  the  red  error 
light  begins  blinking.  This  com- 
mand should  include  the  drive 
number,  but  is  accepted  without  it. 
Now  repeat  the  command  and  read 
the  error  channel  with  this  Wedge 
command: 

>  (read  error  channel) 

The  error  will  be  74,DRIVE 
NOT  READY,00,00.  Repeat  this 
test,  but  specify  the  drive  number: 

>$0:TEST  (List  directory  with  drive 
specified) 


No  matter  how  many  times 
this  command  is  repeated,  no  er- 
ror will  occur. 

The  Missing  Drive 

Part  2  in  next  month's  COMPUTE! 
will  present  a  full  technical  expla- 
nation of  the  SAVE@  bug.  For  those 
who  aren't  so  technically  inclined, 
here's  a  brief  summary. 

The  early  Commodore  PETs 
were  available  with  dual  disk 
drives — two  drives  in  one  unit.  The 
drives  were  addressed  as  0:  and  1: 
when  using  disk  commands.  But  on 
later  Commodore  computers  de- 
signed to  use  the  1540/1541,  multi- 
ple drives  are  addressed  by 
changing  the  device  number,  not  the 
drive  number.  The  device  number 
for  a  single  drive  is  8.  That's  why 
you  type  a  command  like  LOAD 
"filename",8.  On  two-drive  sys- 
tems, the  second  drive  is  usually 
addressed  as  device  9,  as  in  LOAD 
"filename",9.  Therefore,  most  peo- 
ple stopped  (or  never  started)  speci- 
fying the  drive  number,  which  is  0: 
for  all  1541  disk  drives.  Drive  1: 
simply  doesn't  exist  with  the  1541. 

What  happens  when  the  drive 
number  is  not  specified  for  a  LOAD 
or  SAVE?  DOS  first  checks  for  a 
drive  number.  If  none  is  specified,  it 
assumes  drive  0.  Okay  so  far.  Then 
DOS  attempts  to  read  the  disk.  If  no 
disk  is  found,  DOS  automatically 
switches  to  the  nonexistent  drive  1. 
A  DRIVE  NOT  READY  error  then 
results  whether  or  not  a  drive  num- 
ber was  specified.  If  a  disk  is  found, 
DOS  searches  its  internal  directory 
for  the  specified  file.  If  the  default 
drive  was  used,  DOS  switches  to 
drive  1  to  continue  searching.  This 
also  causes  the  DRIVE  NOT 
READY  error,  since  there  is  no  drive 
1.  Furthermore,  drive  1  remains  the 
default  drive  as  long  as  there  are 
directory  searches  to  be  done.  The 
internal  drive  pointers  must  be  re- 
set to  recover  from  this  error 
condition. 

SAVE@  always  works  properly 
in  our  tests  if  the  drive  number  is 
specified  on  all  operations  and  no 
direct  access  buffers  are  allocated. 
We  are  not  aware  of  anyone  who 
has  documented  a  failure  under 
these  conditions  (assuming  a  closed 
file  was  specified,  sufficient  room 
was  present  on  the  disk,  and  no 
read  or  write  errors  occurred).  Thus, 
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Commodore  experts  who  claim 
there  is  no  bug  are  partially  correct. 
We  have  also  found  that  if  the  drive 
number  is  not  always  specified  dur- 
ing loads  and  directory  listings,  as  is 
common  practice,  the  SAVE(a)  bug 
can  occur  even  though  the  drive 
number  is  specified  in  the  SAVE@ 
command. 

Files  stored  on  just  one  or  two 
tracks — such  as  short  files  on  a 
fresh  disk — are  not  prone  to  the 
SAVE@  bug.  Files  stored  over 
many  tracks  on  disks  on  which 
many  files  have  been  saved  and 
scratched  are  the  most  susceptible, 
as  are  files  saved  with  some  utilities 
intended  to  speed  up  the  1541  disk 
drive. 

Next  month:  Part  2  examines  the 
technical  reasons  for  the  Save-ivith- 
Replace  bug  in  more  detail.  Our  spe- 
cial thanks  to  Jim  Gracely  of 
Commodore  and  Associate  Editor  jim 
Butterfield  for  very  helpful 
discussions. 


SAVE@)  Bug  Demonstration 

For  instructions  on  entering  this  listing,  please 
refer  1o  "COMPUTEI's  Guide  to  Typing  In 
Programs"  published  bimonthly  In  compute!. 

10  POKE  53281, 0!POKE  53280,11 

: rem  232 

20  PRINT"lCLR)";CHR$(14)CHR?(8 

)  : rem  56 

30  PRINT" {YEL} (RIGHT} (RVS)  SAV 

Eg  BUG  EXAMPLE  '"      :  rem  90 

40  PRINT" tCYN] (DOWN)  THIS  PROG 

RAM  FORMATS" :PRINT"A  BLANK 

(SPACElDISK,  ALTERS" 

irem  167 

50  PRIKT"THE  Bm,     SAVES  ITSELF 

":PRINT"AND  THEN  ALTERS  THE 

"  :rera  149 

60  PRINT "BAM  AGAIN. ": PRINT" 

(DOWN}  SAVE@  HILL  FAIL  THE" 
: rem  213 
70  PRINT "THIRD  TIME  IT  IS  USED 
": PRINT "ON  THIS  DISK." 

: rem  133 
80  PRI  NT  "(  DOWN  }[  RIGHT  }  (GRN}_INS 
ERT  DISK  TO  FORMAT  -  PRESS 
{SPACE} (RVS}  Fl  (OFF}." 

: rem  116 
90  GOSUB  5000:  REM  GET  KEYPRES 
S  :rer(i  34 

100  IF  K<>4  THEN  90:  REM  WAIT 

(SPACE}F0R  Fl       :rem  98 

110  PRINT "( DOWN} (red] WARNING  1 

(SPACEJtHE  DISK  WILL  BE  ER 

ASED. "  : rem  116 

120    PRINT" (down) (right} (YEL} AR 

E    you    sure?": print "(PRESS 

{SPACE) (RVS}Y(0FF)  to  CONT 

INUE. )"  :rem  31 

130  FOR  T=0  to  100:NEXT!  REM  T 

IME  DELAY  : rem  165 

140  GOSUB  5000:  REM  GET  KEYPRE 

SS  :rem  78 

150  IF  K=25  THEN  170:  REM  CONT 

ISUE  IF  <Y>       srem  192 


160  PRI NT "(DOWN) (RIGHT) (YEL) PR 
OGRAM  ABORTED.  •': GOTO  330 

:rem  4 
170  CLOSE2:CLOSE15:  REM 

(2  SPACES }CLOSE  CHANNELS 

: rem  54 

180  OPEN15,8,15:  REM  OPEN  COMM 

AND  CHANNEL        : rem  111 

190  PRI NT "( DOWN) (RIGHT) (CYN) NO 

W  FORMATTING  DISK  -  PLEASE 

WAIT. "  rrera  28 

200    PRINT#15,  "NBiSAVEia    TEST"CH 

R?(44)"PS";     REM    FORMAT    DIS 

K  :rera    50 

210  GOSUB  3000:  REM  CHECK  ERRO 

R  CHANNEL  : rem  213 

220  PRINT" (UPj (right) (PUR]FORM 

ATTING  COMPLETED. 

(2  SPACES) (3  SHIFT-SPACE) 

(8  SPACES}"        :rem  213 

230  PRINT" (DOVM) (right }ALTERIN 

G  BAM. "  :rem  23  2 

240  GOSUB  4010:  REM  OPEN  DIREC 

T  CHANNEL  AND  CHECK  ERROR 

(space  3  CHANNEL     : rem  147 

250  GOSUB  1010:  REM  ALTER  BAM 

:reni  63 
260  CL0SE2 :CL0SE15:  REM  CLOSE 

( SPACE )CHANNELS     : rem  54 
270  PRINT  "(DOV/N)  (RIGHT)  (RED)  SA 
VING  SAVES  DEMO. "  : rem  190 
280  SAVE"0:SAVE@  DEMO", 8 

; rem  111 

290  PRINT" (DOWN} (RIGHT) (YEL}AL 

TERING  BAM. "       : rem  140 

300  GOSUB  4000:  REM  OPEN  DIREC 

T  CHANNEL  AND  CHECK  ERROR 

{ SPACE } CHANNEL     : rem  143 

310  GOSUB  2010:  REM  ALTER  BAH 

:rein  61 
320  PRINT" (DOWN} (RIGHT) (CYN) 

(TAB)DISK  IS  FINISHED!  NOW 
REFER  TO  TEXT."   : rem  236 
330  CLOSE2:CLOSE15:  REM  CLOSE 

(SPACE) CHANNELS     ; rem  52 

340  POKE  198,0:  REM  CLEAR  KEYB 

OARD  BUFFER  : rem  84 

350  END  :reni  111 

1000  REM  *  MODIFY  BAM  SECTOR  F 

OR  SAVE  :rem  77 

1010  PRINT#15,"U1 :2  0  18  0":GO 

SUB  3000:  REM  READ  BAM  SE 

CTOR  :rem  90 

1020  PRINT#15, "B-P:2  52":GOSUB 

3000:  REM  POSITION  BUFFE 

R  POINTER  TRACK  13 

:rera  159 

1030  FOR  1=1  TO  20:PRINT#2,CHR 

5(0)r:NEXT:  REM  FILL  BAM 

[SPACEjWITH  ZEROS:rem  201 

1040  PRINT#15, "B-P:2  76":GOSUB 

3000:  REM  POSITION  BUFFE 

R  POINTER  TRACK  19 

: rem  17  3 

1050  FOR  1=25  TO  92 i PRINT#2 , CH 

R$(0);:HEXT:  REM  FILL  BAM 

WITH  ZEROS        : rem  10 

1060  PRINT#i5, "U2:2  0  18  0":GO 

SUB  3000:  REM  WRITE  TO  BA 

M  SECTOR  :rem  114 

1070  PRINT#15, "I0":GOSUB  3000; 

REM  INITIALIZE  BAM 

: rem  36 

1030  RETURN  :rem  169 

2000  REM  *  MODIFY  BAM  SECTOR  A 

FTER  SAVE  : rem  217 

2010  PRINT#1S, "Ul:2  0  IS  0":GO 

SUB  3000:  REM  BEAD  BAM  SE 

CTOR  : rem  91 

2020  PRINT#15, "B-P:2  60":GOSUB 

3000:  REM  POSITION  BUFFE 


2030 
2040 
2050 
2060 
2070 

2080 

2090 
3000 

3010 

3020 

3030 

4000 

4010 


4020 
5000 


5010 
5020 
5030 


R  POINTER  TRACK  15 

: rem  151 
REM  FREE  UP  12  SECTORS  ON 
TRACKS  15  TO  17  : rem  204 
P  HXNT#  2 , CHR$ ( 4 ) CHR? { 1 5 ) CH 
RS(0)CHR?(0);  :rem  81 
P  RI NT#  2 , CHR? ( 4 ) CHR? ( 1 5 ) CH 
R$(0)CHR?(0) ;  :rem  82 
PRINT#2,CHRS{4)CHR5(15)CH 
R5(0)CHR5(0) ;  :rem  83 
PRINT#15,"U2:2  0  18  0":GO 
SUB  3000:  REM  WRITE  TO  BA 
M  SECTOR  :rem  116 

PRINT#i5, "I0":GOSUB  3000: 
REM  INITIALIZE  BAM 

:rem  38 
RETURN  :rem  171 

INPUT#15,EN,E?,ET,ES 

:rem  185 
IF  EN=0  OR  EN=7  3  THEN  RET 
URN  :rem  61 

PRINT" {2  DOWN) (RIGHT) "EN; 
E$;ET;ES  : rem  179 

CL0SE2  5  CL0SE15 : END 

: rem  149 
OPEN15,8,15:GOSUB3000:  RE 
H  OPEN  COMMAND  CHANNEL  AN 
D  CHECK  ERROR  : rem  210 
OPEN2,8,2, "#":GOSUB3000: 
(SPACE) REM  OPEN  DIRECT  CH 
ANNEL  AND  CHECK  ERROR  CHA 
NNEL  :rem  179 

RETURN  :rem  166 

POKE198,0:POKE203,64:  REM 
CLEAR  KEYBOARD  BUFFER 

srem  22 
K=PEEK(203)  srem  89 
IF  K=64  THEN  5010  srem  61 
RETURN  :rem  168 
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Dynamic  Keyboard  For 
Commodore  Machines 

Part  1 


Jim  Butterfield,  Associate  Editor 


Dy7iamic  keyboard  techniques  let  you 
perform  tasks  that  would  othenvise  be 
difficult  or  impossible  in  BASIC.  The 
first  article  in  this  two-part  series 
covers  the  fundamentals.  In  Part  1, 
we'll  look  at  more  advanced  uses  of 
the  dynamic  keyboard. 


Many  BASIC  commands  can  be 
used  in  either  direct  mode  (typed 
directly  on  the  keyboard  without  a 
line  number)  or  program  mode  (as 
part  of  a  program).  Certain  com- 
mands, however,  work  only  in  di- 
rect mode.  Using  them  in  a  program 
requires  the  dynamic  keyboard  tech- 
nique, which  lets  a  program  act  like 
it's  you — typing  commands  on  the 
keyboard.  This  method  is  especially 
effective  on  Commodore  machines 
because  of  their  full-screen  editing. 
The  term  dynamic  keyboard  was  first 
used  by  Mike  Louder  in  1978, 
though  the  technique  had  been 
used  previously  by  Larry  Tessler  to 
merge  programs. 

Direct  Versus  Programmed 

A  direct-mode  command  doesn't 
have  a  line  number  and  is  executed 
as  soon  as  you  press  RETURN.  An 
example  is'  PRINT  "HELLO".  In 
program  mode,  the  command  does 
have  a  line  number  and  is  executed 
only  when  you  type  RUN  and  then 
press  RETURN.  An  example  is  10 
PRINT   "HELLO".   Most   BASIC 


commands  work  in  both  direct  and 
program  mode. 

A  few  BASIC  commands  can- 
not be  used  in  direct  mode,  how- 
ever; they  may  appear  only  in  a 
program.  GET,  INPUT,  GET#,  and 
INPUT#  are  the  best-known  of 
these.  Usually  these  commands  use 
a  segment  of  memory  called  the 
input  buffer  to  store  data  as  it  ar- 
rives, and  they  won't  work  in  direct 
mode  because  the  same  input  buff- 
er is  used  to  hold  the  command 
itself.  Thus,  the  incoming  data 
might  overwrite  the  command  you 
typed  in.  An  easy  way  to  see  this 
conflict  is  to  use  GOSUB  as  a  direct 
command,  calling  a  routine  that 
does  input.  Try  the  following  sim- 
ple program: 

300  INPUT  "YOUR  NAME";N5 
330  RETURN 

Execute  this  routine  by  typing 
GOSUB  300  and  pressing  RE- 
TURN, The  subroutine  will  ask 
YOUR  NAME?.  If  you  reply  with  a 
one-character  name,  such  as  X, 
everything  works  fine.  The  RE- 
TURN takes  you  back  to  the  key- 
board, and  the  computer  reports 
READY.  But  if  you  reply  vdth  a 
longer  name  such  as  CHARLOTTE, 
you  may  get  a  strange  error  mes- 
sage. Why?  Your  original  command 
GOSUB  300  is  still  sitting  in  the 
input  buffer.  When  the  subroutine 
ends,  the  system  looks  beyond  the 


GOSUB  command  to  see  what 
comes  next.  We  expect  it  to  find  an 
end-of-command  marker  and  quit. 
But  the  GOSUB  command  has  been 
destroyed.  It  was  overwritten  by 
the  name  you  typed  in,  which  went 
to  the  same  input  buffer.  The  result 
is  confusion. 

On  the  other  hand,  some 
BASIC  commands  can  be  used  only 
in  direct  mode — not  in  a  program. 
CONT,  for  example,  causes  an  in- 
definite pause  when  used  in  a  pro- 
gram. LIST  works  in  program 
mode,  but  on  most  Commodore 
computers  the  program  ends  after 
executing  LIST.  In  direct  mode,  you 
can  enter  a  program  line  to  add  to 
the  program  or  change  it.  You  can't 
do  this  while  running  a  program. 
Again,  there's  a  difference  between 
programs  and  direct  commands — 
they  have  different  powers. 

A  very  important  difference  is 
found  in  the  LOAD  command.  If 
typed  as  a  direct  command,  LOAD 
fills  memory  with  a  new  program 
from  tape  or  disk.  If  there  was  al- 
ready a  program  in  memory,  it  van- 
ishes and  its  variables  are  thrown 
away.  But  a  LOAD  command  exe- 
cuted within  a  program  is  quite  dif- 
ferent. The  new  program  comes  in, 
but"  existing  variables  are  not 
scrapped — they  are  preserved  so 
that  the  new  program  can  use  them. 
This  is  a  powerful  programming 
technique   called   chaining,  which 
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lets  one  program  continue  process- 
ing data  that  was  generated  by  a 
previous  program. 

Invisible  Fingers 

Direct  keyboard  statements  can 
perform,  certain  tasks  that  programs 
can't  (at  least,  not  in  the  usual  way). 
For  example,  if  we  want  a  program 
to  invite  a  student  to  type  in  a  for- 
mula, BASIC  doesn't  allow  the  for- 
mula to  be  evaluated  (an  INPUT 
statement  won't  evalute  the  formu- 
la 2  -f  2  as  4). 

Similarly,  suppose  we  want 
one  program — perhaps  a  main 
menu  program — to  load  and  run 
another  program.  That's  hard  to  do 
because  BASIC  wants  to  chain  the 
new  program  to  the  old  one.  In- 
stead of  starting  the  next  program 
fresh,  it  tries  to  make  it  a  continua- 
tion of  the  previous  program.  On 
rare  occasions,  there  may  be  a  real 
need  to  allow  a  program  to  change 
itself,  although  this  is  tricky  be- 
cause every  time  you  change  a  pro- 
gram (by  editing  a  line,  etc.),  its 
variables  go  away.  It's  hard  for  any 
program  to  continue  running  after 
its  variable  values  disappear. 

We  can  accomplish  these 
things,  however,  by  using  a  star- 
ding  technique:  making  the  com- 
puter type  on  its  own  keyboard.  How 
can  a  computer  do  this?  It  doesn't 
even  have  any  fingers. 

Here's  how  it  works.  When 
you  strike  a  key,  the  information 
always  goes  first  to  a  memory  area 
called  the  keyboard  buffer.  After  it 
gets  there,  it  is  picked  up  and  used 
by  the  computer.  If  we  can  put  a 
character  in  the  keyboard  buffer 
without  actually  pressing  any  keys, 
it  will  appear  to  have  been  typed, 
and  the  computer  responds  exactly 
as  if  the  corresponding  key  was 
pressed. 

Self-Keying 

Let's  try  a  quick  example  to  see  how 
it  works.  The  keyboard  buffer  is 
located  in  different  places  on  differ- 
ent computers,  so  the  commands 
must  be  tailored  to  the  machine 
involved.  We'll  ask  the  machine  to 
self-type  the  letter  X: 

For  VIC-20  or  Commodore  64: 

POKE   198, l:POKE63 1,88 
For  Plus/4  or  16: 

POKE    239,l:POKE    1319,38 


For  PET/CBM  (3.0  and  4.0- BASIC): 

POKE    158,ltPOKE    623,88 

For  Original  ROM  PETs: 

POKE  525,1 tPOKE  527,88 

For  Commodore  B-128  (Model  700) 

BANK  15:P0KE  209,1 jPOKE  939, 
88 

The  first  POKE  in  each  line 
tells  the  computer  how  many  char- 
acters are  waiting  in  the  keyboard 
buffer.  The  second  puts  the  charac- 
ter X  in  the  first  slot  of  the  buffer. 
After  you  type  the  line  and  press 
RETURN,  the  computer  reports 
READY  and  acts  as  if  you  pressed 
the  X  key.  The  letter  X  appears  on 
the  screen  and  the  cursor  flashes  to 
its  right.  It  would  be  easier  just  to 
type  the  X,  of  course,  but  we've 
established  a  new  capability.  A  pro- 
gram can  now,  in  effect,  type  on  the 
keyboard. 

Using  The  Screen 

With  this  technique  alone,  you're 
limited  to  pretty  short  commands. 
The  keyboard  buffer  usually  has  a 
size  limit  of  about  nine  characters. 
Also,  it's  cumbersome  for  a  pro- 
gram to  put  characters  into  the  buff- 
er one  at  a  time.  But  on 
Commodore  machines  we  can  take 
advantage  of  screen  editing  to  pro- 
cess longer  direct  commands. 

Whenever  you  press  the  RE- 
TURN key,  the  computer  reads  the 
screen.  Whatever  it  finds  there,  it 
does — perform  a  command,  enter  a 
line,  or  whatever.  To  make  a  pro- 
gram execute  a  long  direct-mode 
command,  follow  these  steps: 

1.  PRINT  the  command  on  the 
screen  in  a  known  place. 

2.  Position  the  cursor  a  couple  of 
lines  above  the  command. 

3.  Put  a  carriage  return  in  the  key- 
board buffer. 

4.  Terminate  execution  with  an 
END  command. 

When   the   program   reaches 

END,  here's  what  happens.  The  de- 
sired command  is  on  the  screen  and 
the  RETURN  is  in  the  keyboard 
buffer.  The  program  terminates, 
and  the  computer  prints  READY. 
Although  the  program  has  ended, 
the  computer  receives  the  RETURN 
as  if  you  had  just  pressed  that  key, 


so  it  executes  the  line  on  the  screen. 
Among  other  things,  that  line 
might  contain  a  GOTO  or  CONT 
that  would  continue  the  program. 

A  Simple  Example 

Here's  a  simple  program  that  uses 
the  dynamic  keyboard  method  to 
do  something  normally  forbidden 
by  BASIC:  a  computed  GOTO.  In 
most  cases,  a  straightforward  ON- 
GOTO  command  does  the  same  job 
better,  but  let's  use  this  example  for 
the  sake  of  simplicity.  Type  in  line 
100  as  shown  for  your  machine: 

For  VIC-20  or  Commodore  64; 

100    DATA    198,631 

For  Plus/4  or  16: 

100  DATA  239,1319 

For  most  PET/CBM: 

100    DATA   158,623 

Now  enter  the  following  lines: 

110  READ  A,B 

120  PRINT  "PICK  A  NUMBER  3  TO 

(SPACE) 5" 
130  INPUT  "NUMBER" jL 
140  IF  L<3  OR  L>5  THEN  130 
150  PRINT  CHR$(147) 
160  PRINT 
170  PRINT 

180  PRINT  "GOTO"fL*100 
190  PRINT  CHR5(19) 


The  program  isn't  finished,  but 
you  might  like  to  see  what  we  have 
so  far.  If  you  run  it  and  enter  3  in 
response  to  the  prompt,  you'll  find 
the  program  stopped  with  the  cur- 
sor blinking  over  a  line  that  says 
GOTO  300.  To  execute  that  direct 
command,  all  you'd  need  to  do  is 
press  RETURN.  When  we  complete 
the  program,  it  will  press  RETURN 
by  itself.  Finish  the  program  by  en- 
tering these  lines: 

200  POKE  A,  1 

210  POKE  B,13 

220  END 

300  PRINT  "THIS  IS  LINE  300" 

310  GOTO  120 

400  PRINT  "HERE'S  400" 

410  GOTO  120 

500  PRINT  "LINE  500  IS  THE  END 

It's  as  easy  as  that.  Once  you 
grasp  the  basic  method,  all  sorts  of 
interesting  applications  come  to 
mind.  Next  time,  we'll  look  at  more 
advanced,  useful  applications  of 
the  dynamic  keyboard  technique. 
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All  About 
IBM  Botch  Files 

Part  2 


Part  1  of  this  article  fcOMPUTEi,  Sep- 
tember 1985)  covered  the  fundamen- 
tals of  batch  programming  on  the  IBM 
PC/PCjr.  This  month  we'll  look  at 
some  advanced  techniques  and  a  util- 
ity that  makes  batch  programs  inter- 
active and  easier  to  use. 


As  we  saw  last  month,  IBM  batch 
programs  can  be  very  powerful. 
The  batch  commands  FOR,  IF,  and 
GOTO  permit  program  loops,  con- 
ditional tests,  and  program  branch- 
ing. You  can  also  chain  two  or  more 
batch  programs  together  and  pass 
information  from  one  to  another. 

But  batch  programs  have  limi- 
tations, too.  Visual  displays  are 
often  unexciting,  consisting  of  single- 
color  alphanumerics  (no  graphics 
characters,  etc.),  and  user  input  is 
even  more  restricted.  The  PAUSE 
command  allows  only  two  options: 
continuing  after  the  pause  or  end- 
ing the  program.  This  virtually 
rules  out  complex,  interactive  pro- 
grams that  let  you  select  from  sev- 
eral different  options  to  perform 
various  tasks. 

Adding  Choices 

The  "CHOOSE.COM"  program 
below  provides  the  equivalent  of  a 
new  batch  command.  As  the  name 
suggests,  CHOOSE  lets  you  make  a 
choice.  It  can  be  used  by  itself  to 
request  a  yes/no  response,  or  with 
additional  information  to  offer  sev- 
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eral  different  options.  Since 
CHOOSE.COM  is  a  machine  lan- 
guage program,  we've  included  a 
BASIC  filemaker  program  that  cre- 
ates it  for  you.  Type  in  and  save 
Program  1  as  listed  below,  then  run 
it.  Once  that's  done,  you  can  try  out 
the  simpler  "yes/no"  form  of 
CHOOSE, 

Remember  from  Part  1  that 
any  batch  program  named  AUTO- 
EXEC.BAT loads  and  runs  automat- 
ically when  you  boot  the  system. 
An  AUTOEXEC.BAT  program  that 
doesn't  include  the  DOS  com- 
mands DATE  and  TIME  won't 
prompt  you  to  enter  the  date  and 
time  (as  normally  happens  when 
you  boot  up).  Though  it's  often 
valuable  to  have  correct  date  and 
time  information  on  new  files,  there 
are  also  many  times  when  you 
don't  need  it. 

The  short  batch  program  that 
follows  lets  you  choose  whether  to 
add  date  and  time  settings.  Enter  it 
as  listed,  using  the  ED  LIN  program 
(on  the  DOS  Supplemental  Programs 
disk)  or  any  word  processor  or  text 
editor  that  produces  standard 
ASCII  output.  Since  this  and  the 
following  examples  are  not  BASIC 
programs,  don't  try  to  enter  them 
with  COMPUTE!'s  "IBM  Automatic 
Proofreader."  Once  you  have  en- 
tered this  program,  save  it  with  the 
filename  AUTOEXEC.BAT.  Be- 
cause the  program  calls  CHOOSE- 
.COM,  you  must  save  it  on  a  disk 
that  contains  CH0OSE.COM. 


•cho  o-ff 
MODE  COBB 

•cho  Do  you  hIbH  to  mBt  th> 

date/time? 

rmtti  pr»m>   y,y,N,    or   n   to 

CHOOSE 

IF   ERftORLEVEL  1  SOTO  laatdt 
goto  in>Kt 
I matdt 

dat* 

tiOM 

in«Mt 
CHKDSK 
BA8ICA  MEhU 

After  saving  this  program,  run 
it  by  rebooting  the  system  (press 
Ctrl-Alt-Del  or  enter  AUTOEXEC). 
When  used  without  parameters, 
CHOOSE  checks  for  a  yes/no  re- 
sponse, permitting  uppercase  as 
well  as  lowercase  Y  and  N  (it's  not 
necessary  to  press  the  Enter  key 
after  typing  Y  or  N).  Other  re- 
sponses (except  Ctrl-Break)  cause 
the  prompt  message  to  be  displayed 
until  a  valid  choice  is  made. 

ERRORLEVEL  Is  A  Variable 

After  you  respond  with  yes  or  no, 
CHOOSE  passes  this  information 
to  the  batch  program  via  ERROR- 
LEVEL.  As  explained  in  Part  1, 
ERRORLEVEL  is  a  special  variable 
you  can  test  with  IF.  In  this  ex- 
ample, CHOOSE  sets  ERROR- 
LEVEL  to  1  when  the  response  is 
yes,  and  0  when  the  response  is  no. 
The  GOTO  command  then 
branches  appropriately.  Note  that 
GOTO  branches  to  a  destination 
label,  which  is  a  colon  followed  by 
a  string.  This  program  uses  the  la- 
bels :setdt  and  :next.  Don't  confuse 
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the  label  :next  with  BASIC'S  NEXT 
statement  (which  doesn't  exist  in 
batch  programming). 

In  this  case,  ERRORLEVEL  can 
have  only  one  of  two  possible  val- 
ues, but  it  can  take  higher  values  as 
well  (see  below).  When  testing 
ERRORLEVEL  with  IF,  keep  in 
mind  that  the  IF  ERRORLEVEL 
statement  is  true  when  ERROR- 
LEVEL  is  greater  or  equal  to  the 
number  being  tested.  If  you  tested 
for  0  first  in  this  program,  ERROR- 
LEVEL  would  always  be  0  (1  and  0 
are  both  greater  than  or  equal  to  0). 
When  testing  ERRORLEVEL,  you 
must  always  test  for  higher  values 
before  testing  for  lower  ones. 

Multiple  Options 

Most  utility  programs  offer  a  vari- 
ety of  options.  Typically,  they  dis- 
play a  menu  with  a  list  of  options, 
and  you  choose  the  option  you 
want  by  pressing  a  certain  key. 
CHOOSE  makes  it  easy  to  present 
such  menus  within  a  batch  pro- 
gram. First  display  the  options  on 
the  screen,  then  use  CHOOSE  fol- 
lowed by  a  list  of  the  keys  you  wish 
to  test.  For  instance,  the  statement 
CHOOSE  ABC  checks  the  A,  B,  and 
C  keys  and  returns  appropriate  val- 
ues in  ERRORLEVEL.  The  ERROR- 
LEVEL  value  corresponds  to  the 
position  of  the  key  in  the  list  after 
the  CHOOSE  command.  Thus, 
after  the  program  performs 
CHOOSE  ABC,  ERRORLEVEL 
equals  1  if  A  was  pressed,  2  if  B  was 
pressed,  and  so  on. 

When  using  CHOOSE  with 
several  option  keys,  it's  critical  to 
list  the  keys  in  the  right  order.  Since 
you  must  always  test  for  higher 
ERRORLEVEL  values  before  test- 
ing for  lower  ones,  you'll  want  to 
put  the  most  likely  (or  most  speed- 
critical)  options  at  the  end  of  the 
option  key  list.  This  assigns  higher 
ERRORLEVEL  values  to  the  more 
important  options. 

Entering  FiLES.BAT 

The  "FILES.BAT"  program  below 
demonstrates  multiple-option  se- 
lection as  well  as  a  colorful,  attrac- 
tively formatted  menu  and  help 
panel.  It  sorts  any  disk  directory  by 
file  size,  date,  filename  extension, 
or  alphabetical  order,  and  can  also 
create  separate  batch  files  for  mass 
DOS  operations.  Entering  the  pro- 


gram requires  several  steps: 

1.  Make  sure  your  disk  contains 
the  system  file  called  ANSI.SYS. 
If  necessary,  copy  ANSI.SYS 
from  the  DOS  disk  with  the 
COPY  command.  This  file  con- 
tains the  screen/keyboard  driv- 
er used  for  graphics  displays 
and  temporary  key  assignments. 

2.  Make  sure  your  disk  contains  a 
file  named  CONFIG.SYS  that 
includes  the  statement  DEVI- 
CE =  ANSI.SYS.  If  your  disk  al- 
ready has  a  CONFIG.SYS  file, 
add  that  statement  to  the  file 
with  EDLIN  or  another  text  edi- 
tor. If  your  disk  doesn't  have  a 
CONFIG.SYS  file,  create  one  by 
entering  these  lines: 

COPY  CON:CONFIG.SYS 
DEVICE  =  ANSI.SYS 

Next  press  the  F6  key  to  end  the 
file,  then  press  Enter.  Your  disk 
now  contains  the  necessary 
CONFIG.SYS  file. 

3.  Using  EDLIN  or  some  other  text 
editor,  enter  Program  2  as  listed 
below  and  save  it  on  disk  with 
the  name  FILES.BAT.  (Since  this 
is  not  a  BASIC  program,  don't 
try  to  enter  it  with  the  IBM 
Automatic  Proofreader.)  Several 
lines  in  the  listing  contain  the 
characters  {CTRL-?}.  The  brac- 
es indicate  that  this  is  a  special 
control  character  which  you 
must  enter  by  pressing  a  combi- 
nation of  keys.  Do  not  type  the 
braces.  Instead,  wherever  you 
see  {CTRL-P}  in  the  listing, 
hold  down  the  Ctrl  key  and 
press  the  P  key.  On  the  screen, 
you'll  see  the  wedge-shaped 
control  character  that  precedes 
special  ANSI.SYS  screen  or  key- 
board instructions.  Type  every- 
thing else  in  Program  2  exactly 
as  it  appears. 

4.  In  the  same  manner,  enter  Pro- 
gram 3  as  listed  and  save  it  on 
disk  with  the  name  FILES.MNU 
(do  not  use  any  other  filename). 
This  file  is  graphics  data  for  the 
menu.  Whenever  you  see 
{CTRL-P}  in  the  listing,  enter 
CTRL-P  as  described  in  step  3,  A 
number  enclosed  in  braces  indi- 
cates a  graphics  character  (the 
number  is  an  ASCII  code)  which 
you  must  enter  with  the  Alt- 
keypad  technique  on  the  PC  and 
by  another  method  on  the  PCjr. 


For  instance,  where  the  listing 
contains  (218},  hold  down  the 
Alt  key,  then  type  the  characters 
2,  1,  and  8  on  the  numeric  key- 
pad. When  you  release  the  Alt 
key,  character  218  appears  on 
the  screen,  On  the  PCjr,  hold 
down  Alt,  press  Function-N, 
then  enter  the  numbers  as  on 
the  PC.  After  all  three  numbers 
are  entered,  release  the  Alt  key; 
the  character  will  appear  on  the 
screen.  When  the  braces  enclose 
two  numbers,  several  characters 
are  needed;  the  first  value  shows 
how  many  characters  to  enter, 
and  the  second  is  the  ASCII 
code.  For  instance,  where  you 
see  {5  196},  use  the  above  pro- 
cedure to  enter  character  196 
five  times.  Where  you  see  the 
letters  SP  followed  by  a  number 
and  enclosed  in  braces,  you 
should  type  the  space  bar  the 
indicated  number  of  times.  For 
example,  {SP  16}  means  to  type 
16  spaces. 

5.  Enter  Program  4  as  listed,  using 
the  technique  described  for  step 
4,  and  save  it  on  disk  with  the 
filename  FILES.HLP  (don't  use 
any  other  filename).  This  file 
contains  graphics  data  for  the 
Help  screen. 

6.  Enter  a  batch  program  that  con- 
tains nothing  but  a  REM  state- 
ment and  save  it  on  disk  with 
the  filename  QUIT.BAT.  This 
can  be  done  with  a  text  editor  or 
by  entering  these  statements 
from  DOS: 

COPY  CON:  QUIT.BAT 
REM  ANYTHING 

Now  press  the  F6  key  followed 
by  Enter. 

7.  Activate  BASIC  and  type  in  Pro- 
gram 5.  Since  this  program  is 
listed  in  BASIC,  enter  and  save 
it  using  the  IBM  Automatic 
Proofreader  published  bimonth- 
ly in  COMPUTE!.  You  must  save 
this  program  with  the  filename 
HLEGRP  .BAS. 

8.  Finally,  before  using  FILES.BAT, 
check  your  disk  to  make  sure  all 
the  necessary  files  are  present.  It 
must  contain  CH00SE.COM, 
ANSI.SYS,  CONFIG.SYS, 
FILES.BAT,  FILES.HLP,  FI- 
LES.MNU, FILEGRP.BAS,  and 
QUIT.BAT.  The  program  will 
not   work   correctly  unless   all 
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these  files  are  on  one  disk  and 
named  as  shown  here.  Note  that 
the  FILEGRP  option  (see  below) 
also  requires  BASIC, 

Using  FILES.BAT 

Before  you  run  this  program,  reboot 
the  system  by  turning  the  computer 
off  and  on  or  by  pressing  Ctrl-Alt- 
Del.  This  guarantees  that  the 
ANSI. SYS  driver  is  present.  To  run 
FILES.BAT,  enter  FILES  after  the 
DOS  prompt  and  press  Enter.  Most 
of  the  program  is  self-explanatory — 
after  all,  that's  what  menus  and 
help  screens  are  for — so  we  won't 
describe  every  option. 

The  FILEGRP  option  lets  you 
create  a  separate  batch  file  (named 
FILEGRP,  BAT)  for  performing  op- 
erations on  a  group  of  files.  Every 
line  in  FILEGRP.BAT  consists  of  a 
filename  from  the  subject  disk  and 
four  dummy  parameters  in  this 
order: 

%I  filename.extension  %2  %3  %4 

Dummy  parameters  are  re- 
placed by  actual  parameters  you 
supply  when  running  FILEGRP- 
.BAT. This  makes  it  easy  to  perform 
the  same  operation  (copy,  print,  de- 
lete, etc.)  on  a  large  group  of  files. 
After  using  the  FILEGRP  option, 
exit  to  DOS  and  use  a  word  proces- 
sor or  text  editor  to  edit  FILEGRP- 
.BAT as  needed,  deleting  the  names 
of  any  files  you  don't  want  to  in- 
clude in  the  operation.  Then  run 
FILEGRP.BAT  by  entering  its  name 
followed  by  the  needed  parameters. 
The  first  parameter  can  be  any  DOS 
command;  the  rest  will  be  parame- 
ters that  are  relevant  to  that  com- 
mand. For  instance,  you  might 
enter  FILEGRP  COPY  B:  /V  to  copy 
the  files  listed  in  FILEGRP.BAT 
onto  drive  B.  Incidentally,  BASIC 
does  not  provide  any  way  to  set 
ERRORLEVEL, 

Advanced  Batch 
Programming 

FILES.BAT  employs  several  tech- 
niques you  may  find  useful.  The 
DOS  command  BREAK  ON  makes 
the  system  respond  to  Ctrl -Break  in 
more  instances  than  normal.  The 
TYPE  command  is  used  to  display 
graphics  like  the  menu  and  help 
screen.  TYPE  creates  such  displays 
much  faster  than  the  DOS  ECHO 
command  (you  could  also  use 
COPY). 


The  ANSI. SYS  driver  assigns 
the  lowercase  keys  a,  s,  d,  e,  b,  and  i 
to  their  uppercase  equivalents  to 
reduce  the  amount  of  testing  re- 
quired. The  Fl  and  FIO  keys  are 
assigned  to  keys  H  and  X,  respec- 
tively, so  those  function  keys  per- 
form their  usual  HELP  and  EXIT 
roles.  After  CHOOSE  accepts  a  re- 
sponse, the  modified  keys  are  re- 
stored to  their  original  definitions. 
Pressing  Ctrl-Break  while 
CHOOSE  is  active  (or  pressing  Y  in 
response  to  "Terminate  batch 
file?")  leaves  these  keys  reassigned. 
To  avoid  this  effect,  you  should 
normally  exit  by  pressing  FIO. 

The  FIO  (EXIT)  function  uses  a 
trick  to  perform  a  quick  exit.  It  sim- 
ply runs  QUIT.BAT,  a  batch  pro- 
gram that  consists  of  a  do-nothing 
REM  statement.  When  any  batch 
program  ends,  it  ends  all  preceding 
batch  programs  as  well.  Note  that 
since  ECHO  OFF  is  in  effect  when 
QUIT.BAT  is  called,  the  REM  is  not 
displayed. 

Batch  commands  are  not  par- 
ticularly fast.  To  optimize  speed, 
structure  the  program  so  that  the 
most-often  used  (or  speed-critical) 
routines  are  closest  to  the  place 
you're  branching  from.  The  fewer 
program  lines  that  a  GOTO  has  to 
skip  over,  the  quicker  it  executes. 
You  can  also  speed  up  batch  pro- 
grams by  using  extra  disk  buffers  as 
explained  in  the  DOS  Manual.  REM 
statements  slow  batch  programs 
drastically;  if  you  want  to  document 
the  program,  store  your  comments 
in  a  separate  file. 

In  some  cases  it's  useful  to  test 
for  the  absence  of  a  parameter.  For 
instance,  you  might  want  to  re- 
prompt  the  user  with  a  message  like 
"You  must  enter  more  infor- 
mation." This  can  be  done  with  a 

statement   such    as   IF   . %1. 

GOTO  .NOPARM.  This  line  means 
"if  a  dot  equals  the  parameter  plus  a 
dot  then  go  to  the  no-parameter 
routine."  The  IF  test  is  true  only 
when  no  parameters  have  been 
entered. 


Program  1 :  CHOOSE.COM 
Fiiemaker 

For  Instructions  on  entering  this  listing,  please 
refer  to  "COMPUTEi's  Guide  to  Typing  In 
Programs"  published  bimonttily  in  compute'. 

IS    100  OPEN  "CH0DSE.COM"  FOR  OUT 


u 

110 

u 

120 

tl 

130 

KB 

140 

PC 

150 

F6 

160 

EL 

170 

EM 

180 

rc 

190 

KJ  200 

FK  210 

DJ  Z20 

DK  230 

a  240 


PUT  flS  #1 

READ  X*!lF  X»-"/«"  BOTO  1 

30 

PRINT  »l,CHR*(VflL("ScH"  +  X* 

) )  I  ■ SOTO  1 10 

CLOSE  Hi! END 

DATA  A0,a0,0,3C,0,75,2D, 
90, BA, 60, 1 , B4, 9, CD, 21 , B4 

DATA  C,B0,7,CD,21,3C,59, 
74, F, 3C, 4E, 74, 10, 3C, 79, 74 

DATA  7,3C,6E,74,B,EB,E1, 
90,  B0, 1 ,  EB,  3,  90,  B0, 0,  B4 

DATA  4C,CD,21,90,BA,a0,l 
,B4,9,CD,21,B4,C,B0,B,CD 

DATA  21,BB,C4,90,BD,0,0, 
45, 8A,  86, B0, 0, 3C, D, 74, E4 

DATA  3B,E0,75,P3,89,EB,9 
a,4B,B4,4C,CD,21,90,90,90 
,90 

DATA  43,6a,6F,6F,73,65,Z 
0, 39,  20,  28, 79, 65, 73, 29, 20 
,6F 

DATA  72,20,4E,2a,28,6E,6 
F,29,20,2E,2E,2E,D,A,24,2 
0 

DATA  43,6B,6F,6F,73,65,2 
0,64,65,73,69,72,63,64,20 
,6F 

DATA  70,74,69,6F,6E,20,2 
E,2E,2E,D,  A,  24, 0,0,0,0 
DATA  /« 


Program  2:  FILES.BAT 

•cho  off 

ram  Namai  FILES.BAT 

r-f il*naiii«.cxt]   See  help 

panel  -for    usage 
break  on 

dir  7.1    >t»(np.dir 
;  menu 
els 

typa  filBB.mnu 
•cho  <:CTRL-P>  C  "  a  " ;  '■  A  "p  fCTRL-P J  C 

"B"J "S"p<CTRL-PJC"d"; "D"ptCT 

RL-P>C"b"{ "E"pfCTRL-PJC"b";  " 

B"p     {CTRL-P>C"i"i 'T'p 
•choCCTRL-PJ  C0j59i "H"pCCTRL-PJ 

C0t6B;"X"p  tCTRL-P>t2A 
Chooa*  EJB5DKAX 
•chotCTRL-PJ  C "a" ; " a"p£CTRL-P} C 

"b"j "B"ptCTRL-PJC"d"; "d"pCCT 

RL-P> C "e") "e"p {CTRL-P> [ "b" ; " 
b"ptCTRL-PJC"i";"i"p 

echoCCTRL-P J  t0) 59 j  0; 59p  tCTRL-P 

JC0|68i0(68p    tCTRL-P>C0(n 
If    arrDrleval    B   QUIT 
If    errorlavBl    7   goto    :a 
If    errorlevel    6   goto    ih 
if    errorleval    5   goto    :d 
if    errorlevel    4    goto    :s 
if    arrorlBvel    3    goto    :b 
if    errorlevel    2    goto    ii 
goto    :e 
I  a 
els 

sort    /+1    <tmnp.dir    >con 
pause 

goto   ! menu 
:h 

copy  files. hip  con 
pause 

goto    iinenu 
:d 
els 

sort    /+24    <temp.dir    >con 
pause 

goto    s menu 
:  s 
els 
mart    /+14    /R   <temp.dir    >can 
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pausa 

goto   imanu 

lb 

basic   'fllagrp 

•cho FILESRP.BAT 

Cr«at*d  

pauBB 

goto    imsnu 

ti 

elm 

dlr    Xl    /p 

pauma 

goto    tmsnu 

■  • 

els 

sort    /+10   <tBnip.dlr    >con 

paus* 

goto    iinanu 

Program  3:  FILES.MNU 

tCTRL-P}C2J  {CTRL-P}C32« 
•CSP  16}{218>t5  1963 

CCTRL-PJE33ffl  DIRECTORY 

DISPLAYS  MENU  tCTRL-P}C32m-C3 

196>{191} 
tSP  l6><179JtSP  333tl79> 
{9P  16>tl79>tCTRL-P>C35iii  A 

tCTRL-P>C32in-  Alphabetical 

ord«r  by  fll»nam»  tl79> 
<8P  16>tl79><SP  35Jtl79> 
<SP  16H179><CTRL-P>C35(r  E 

<CTRL-P>C32r<i-  Ext  nam* 

ordartSP  17JC179> 
{SP  16X179XSP  35Jtl79> 
tSP  liJC179JtCTRL-P}C35in  D 

{CTRL-P>C32m-  Date  ordsr,  Yr 

not  aigni* leant  {179> 
CSP  16>tl79}<SP  35>tl79} 
<SP  16>fl79}tCTRL-PJC35(n  S 

{CTRL-PJC32IH-  Size  order tSP 

21>{179> 
<8P  l&>tl79>(SP  33>tl79> 
tSP  16>{179><CTRL-P>[:35m  B 

<CTRL-P>C32iii-  Bat  file 

creatloni  FILEBRP-bat  <i79; 
tSP  16>tl79>{SP  35><179> 
CSP  16>C179JtCTRL-P>[:35m  I 

{CTRL-P>C32ni-  Intrinsic 

order  of  dlr  entries  <179> 
CSP  16X179JCSP  35><179> 
{8P  16>{179}<CTRL-P>C35iiiFl 

tCTRL-P>C32ni-  HELPtSP 

27J<179> 
tSP  16>tl79>CSP  35><179> 
{SP  16>  1 179>  {CTRL-P>  C35niF10{CTRL 

-P>[32m-  EXITfSP  27>tl79> 
tSP  lt>{179><:SP  33><179> 
cap  16><192>'C36  196>t217> 
tCTRL-P>C31(l> 

Program  4:  FILES.HLP 

{CTRL-P>C44|33m<CTRL-P>:2J{CTR 

L-P>Clin 
tap  7>t201J<13  203> 

<CTRL-PJt3Sm  DIRECTORY 

DISPLAY  HELP  tCTRL-P> C33m{lt 

203>tl87> 
{SP  7><:i8&J<SP  2JPURPQSEI 

Produces  a  directory 

llstlng-CSP  17>i:i86} 
tap  7Jtia6>tSP  laJaorted  in 

the  desired  order. tSP 

l&>tlS6> 
tSP  7>tia6>tSP  2JSYNTAXltSP 

2JFILES 

Cdi ]Cf llename^C.eMtltSP 

20>{1S6> 
tap    7Jtl86>tBP   9J(if 

parameters  mrm   onitted,    t.t 

Lised)tSP    10}tlB6> 


tSP    7>{lB6>tSP    36>{186> 

tap  7>tiatJtap  2JME^aJ 

OPTIONSi tSP  4i}{lB6} 
tSP  7J{iaA>tSP  4>A!  Directory 

sorted  ascending  by 

•filenametSP  llJtlS&J 
tSP  7>{lB6>tSP  4JEi  Directory 

sorted  ascending  by  -file 

eKtensiontSP  53 t 186} 
tap  7>{ia6>{SP  4JD:  Directory 

sorted  ascending  by  file 

date  (niin-dd)tSP  2}{1B6> 
tap  7}tlB6>{SP  7>givinQ 

calendar  order,  year  least 

signif icantCSP  4X1863 
tSP  7>tlBi>tSP  4>S:  Directory 

sorted  DESCENDING  by  file 

slzetSP  9>tie6} 
<SP  7JtlBi>tSP  7>allowing 

quick  determination  of 

largest  filestSP  4>tl86> 
tSP  7>{lfl6>tSP  4)Bi 

FILESRP.BAT  Created  as  :  511 

filename. sxt  7.2  X3  X4tia6> 
tSP  7>tl86>tSP  73for  editing 

and  mass  file  copy,  erase, 

type,  stc.tie63 
tSP  7JtlBt}tSP  41 li  Directory 

in  the  order  of  the 

directory  entries tSP  2X18&} 
tap  73tlS6JtSP  56>tlB6> 
tSP  7>tlB&JtSP  4JH  or  Fli 

Displays  this  help  panel tSP 

19}{1S6> 
tSP  7>tlB6>tBP  4>X  or  F10I 

Fast  exit  to  DOStSP  26>tl86} 

tap  7yi20eyisb 

2053 1 lasi tCTRL-PJ  tBm 

Program  5:  FILEGRP.BAS 

For  instnjctions  on  entering  thtj  listing,  please 
refer  to  "COMPUTEI's  Guide  to  Typing  in 
Programs"  published  bimonthly  In  compute!. 

NJ  10  'This  program  creates  a  ba 
tch  file  named  FILESRP.BAT 
,  using  the 
LD  20  'TEMP.DIR  file  created  by 
FILES.BAT.  FILEBRP.BAT  is 
useful  for 
JF  30  'group  file  operations  sue 
h  as  copying,  deleting,  pr 
intlng,  etc. 
Elt  40  'Each  line  in  FILEBRP.BAT 
has  the  formati  XI  filenam 
e.eMt  X2  7.3  XA 
GK  50  'Use  a  Hord  proceasor  or  t 
ext  editor  to  delete  non-p 
articipating 
ID  60  'files  from  FILESRP.BAT. 
FE  70  OPEN  "temp-dir"  FDR  INPUT 

AS  ttl' input  file 
UN  80  OPEN  "filegrp.bat"  FOR  OUT 

PUT  AS  #2' output  file 
EC  90  FOR  X«  1  TO  4!  IF  EOF  ( 1 )  TH 
EN  SYSTEII'skip  4-1  ins  head 
er 
KD  100  LINE  INPUTttl,X»iNEXT 
GH  110  IF  EOF(l)  THEN  SYSTEM' Che 

ck  for  Shd-of-file 
LA  120  LINE  INPUT  ttl.XS'get  inpu 

t  line 
DI  130  IF  LEFTStX*.  1)-"  "  BOTO  I 
10'skip  lines  beginning  w 
ith  space 
6E  140  Z-INSTR(X»,"  "):Z-Z-l'fin 

d  length  of  filename 
ii   150  PRINT  #2,  "7.1  "}M1D«<X»,1, 
Z)|".")MID*(X»,10,3)  I"  y.2 
7.3  X4"'form  output 
HL  160  SOTO  110' continue  till  en 
d-of-flle  iQ 


Davidson  is 

1, 1,  %  a  1 
in  Education 


For  math,  speed  reading,  spelling  and  vocabulaiy. 
Davidson's  award  wnning  software  outsells  all  others. 
Why?  Because  enough  people  choose  to  buy  the 
educationa!  software  that  works. 

MATH  BLASTER  makes  it  more  fun  to  add, 
subtract,  multiply,  divide,  and  learn  fractions,  decimals 
and  percents.  First  through  sixth 
graders  master  600  math  facts  with 
exciting  graphics,  animation,  sound 
effects... even  an  arcade  game. 
Apple'",  Macintosh™,  IBM™, 
Commodore  64/128'".  Atari™.  49.95. 

SPMD  READER  D  can  quadruple  your  reading 
speed  and  improve  your  comprehension.  Develop 
good  reading  habits,  chart  your 
progress,  and  have  fun!  For  high 
school  age  through  adult  Apple 
II™,  Macintosh™,  IBM™. 
Commodore  64/128"'.  69.95 


WORD  ATTACK  lets  students  ten  through  adult 
discover  the  meanings  and  usages  of  675  new  words. 
Includes  a  Sin,  fast-action  arcade 
game  and  add-your-own-words 
editor  Apple™.  IBM™,  Commodore 
64/128™,  Atari™.  49.95 


SPELL  IT  teaches  ten  year  olds  and  older  how  to 
spell  a  thousand  and  one  of  our  most  commonly 

misspelled  words.  Vivid  graphics, 
^   '  |!     animation,  sound  effects,  a  lively 
arcade  game  and  add-your-own- 
words  editor,  fool  Apple™.  IBM™, 
%  :-''^  I      Commodore  64/128"',  Atari™.  49.95 


Davidson  &  Associates,  Inc. 

800-556^141 

(In  Calit.,  213-5344070) 


^^\. 


Davidson.    J^^J% 

Doiidson  &  fissociales,  Inc.  N  E  a'" 

3135  Kashiwa  SL  /  Torrance.  CA  90505 

Please  send  me  a  FREE  COLOR  BROCHURE  and  the  name  of 
my  nearest  Davidson  Dealer. 

Name . 

Address  ^ 

Ci^^ 


.State. 


EdDca&mol  Stiltmiie  dud  Wffl^ 


-Zip. 


CO 


64 


Multicolor  Graphics 
Mode  Easy 


James  P.  Hassett 


"Color  Plotter  64"  gives  your  Com- 
modore 64  a  set  of  14  powerful  new 
commands  for  plotting  multicolor 
high-resolution  graphics.  You  can 
even  mix  text  and  graphics  on  the 
same  screen.  The  photos  on  these 
pages  were  generated  by  the  demo 
program  following  this  article. 


Have  you  ever  admired  a  multicol- 
or high-resolution  graphics  display 
on  the  Commodore  64?  Usually 
you  have  to  learn  machine  lan- 
guage to  create  such  displays  your- 
self— but  not  now. 

With  "Color  Plotter  64"  those 
screens  become  easy  because  you'll 
have  14  special  graphics  commands 
added  to   your  Commodore   64 


BASIC.  And  because  the  com- 
mands are  written  in  machine  lan- 
guage, they  work  fast  and 
efficiently.  Here  is  a  summary  of 
the  new  commands: 

IN,  Turns  on  hi-res  multicolor 
mode. 

OFF,  Turns  off  hi-res  multicolor 
mode. 

CL,  Clears  hi-res  screen. 
PC,  Pen  Clear.  Clears  everything 
on  high-res  screen  drawn  with  cur- 
rent pen  number. 
PO,n  Sets  color  of  PEN  0,  which  is 
also  the  background  color,  where  n 
is  one  of  the  16  standard  colors 
(0-15). 

Pl,»  Sets  color  of  PEN  1  (w  = 
0-15). 

P2,n  Sets  color  of  PEN  2  («  = 
0-15), 


P3,»  Sets  color  of  PEN  3  {n   = 
0-15). 

PEN,«  Defines  active  pen  number 
(n  =  0-3). 

PL,x,y  Plots  point  on  hi-res  screen 
at  coordinates  x,y  using  active  pen. 
DR,x,y  Draws  best  straight  line 
from  last  point  plotted  to  coordi- 
nates x,i/  using  active  pen. 
CR,x,y  Sets  hi-res  screen  cursor  to 
coordinates  x,y. 

PR,AS  Prints  contents  of  A$  on 
high-res  screen  using  active  pen. 
PK,"text"   Prints   text   between 
quotes  on  hi-res  screen  using  active 
pen. 

Some  of  these  commands  may 
look  familiar  to  those  who  have 
plotted  graphics  on  other  comput- 
ers with  other  languages.  You 
might  be  able  to  jump  right  in  and 
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start  plotting.  Do  note  that  all  com- 
mands, even  those  without  param- 
eters (such  as  the  IN,  command), 
must  be  accompanied  by  the  com- 
ma. There  are  also  some  special 
typing  and  loading  instructions  to 
follow  with  Color  Plotter  64.  For 
more  details,  see  the  sections 
below. 

Entering  The  Program 

Since  Color  Plotter  is  written  en- 
tirely in  machine  language,  it  must 
be  entered  with  the  "MLX"  ma- 
chine language  editor  program, 
found  elsewhere  in  this  issue.  To 
enter  the  Color  Plotter  program, 
load  and  run  MLX,  When  MLX  asks 
for  the  starting  and  ending  address- 
es for  the  machine  language  data  to 
be  entered,  respond  with  49152 
and  51353,  respectively.  MLX  will 
then  prompt  you  with  the  line 
number  of  the  first  line  of  data, 
49152,  Begin  typing  the  data  shown 
in  Program  1  and  continue  until  all 
the  data  is  entered.  If  you  do  not 
type  in  all  the  data  in  one  sitting, 
follow  the  directions  in  the  MLX 
article  for  saving  your  incomplete 
work.  When  all  the  data  is  entered, 
you're  ready  to  start  using  the  Color 
Plotter  commands. 

Special  Loading 
Instructions 

You  must  issue  a  certain  sequence 
of  commands  to  load  and  activate 
Color  Plotter  64.  After  turning  on 
the  power,  enter  these  lines  for 
disk,  pressing  RETURN  each  time: 

LOAD  "COLOR  PLOTTER",8,l 
POKE  44,64:POKE  16384,0:NEW 
SYS  51260 

For  tape,  change  the  first  line  above 
to: 

LOAD  "COLOR  PLOTTER",l,l 

Of  course,  you  can  save  Color 
Plotter  64  on  disk  or  tape  with  any 
filename  you  like.  To  load  a  pro- 
gram that  contains  Color  Plotter 
commands,  use  the  normal  LOAD 
command. 

Color  Plotter  Pen 

As  described  above,  the  first  three 
Color  Plotter  64  commands  (IN, 
OFF,  and  CL,)  turn  the  hi-res  multi- 
color mode  on  or  off  and  clear  the 
screen.  (For  those  interested,  the  hi- 
res screen  is  located  at  memory  ad- 
dresses   8192    to    16191— hex 


$2000-$3F3F.) 

PC,  (Pen  Clear)  makes  it  possi- 
ble to  erase  certain  things  off  the 
screen  while  leaving  all  else  intact. 
This  is  particularly  useful  for  re- 
moving text,  prompts,  or  messages 
while  preserving  the  drawing  in  the 
background.  To  erase  everything 
drawn  with  PEN  1,  for  example, 
execute: 

PEN,1:PC, 

The  next  five  commands  are 
very  similar  to  each  other;  they  all 
select  drawing  colors  for  the  vari- 
ous pens.  The  parameter  n  should 
be  a  number,  variable,  or  numeric 
expression  in  the  range  of  0  to  15 
corresponding  to  standard  Commo- 
dore 64  color  numbers.  (If  you  spec- 
ify a  number  larger  than  15,  Color 
Plotter  64  does  not  report  an  error, 
however.)  All  the  following  state- 
ments are  legal: 

PO,0:REM  Sets  FEN  0  and  background 
color  to  black. 

P1,J;REM  Sets  color  of  PEN  1  to  previ- 
ously defined  value  of  variable  J. 

P2,]/2-l-l:REM  Sets  color  of  PEN  2  to 
value  of  expression  J/2  +  1. 

The  command  PEN,n  defines 
the  active  pen  number — in  other 
words,  which  pen  will  be  used  with 
the  drawing,  printing,  and  pen- 
clearing  commands  that  follow. 
Since  there  are  only  four  pens,  the 
parameter  n  should  be  a  number, 
variable,  or  expression  in  the  range 
of  0  to  3.  PEN  0  is  the  background 
color,  which  makes  it  handy  for 
erasing  lines  drawn  with  another 
color  (simply  draw  over  the  lines 
with  PEN  0). 

As  a  technical  aside,  the  pens 
draw  in  different  colors  by  switch- 
ing on  different  bit  pairs  on  the  hi- 
res screen.  PEN  0  plots  a  00  bit  pair. 
PEN  1  plots  the  01  pair,  PEN  2 
plots  the  10  pair,  and  PEN  3  plots 
the  11  pair.  PC,  (Pen  Clear)  works 
by  searching  the  screen  and  remov- 
ing all  occurrences  of  the  bit  pair 
that  matches  that  of  the  active  pen. 

Drawing  And  Printing 

The  next  five  commands  all  per- 
form the  actual  drawing,  plotting, 
and  printing  in  the  colors  specified 
by  the  pen  commands.  They  use  a 
coordinate  system  so  you  can  place 
the  pens  anywhere  on  the  screen. 
PL,x,y  is  the  plot  command. 
Screen  coordinates  in   the   multi- 


color hi-res  mode  range  from  0  to 
159  horizontally  (x)  and  0  to  199 
vertically  (y).  Important:  The  origin 
is  the  lower-left  corner  of  the  screen. 
That  means  the  coordinates  of  the 
lower-left  corner  of  the  screen  dis- 
play are  0,0,  the  upper-left  coordi- 
nates are  0,199,  the  upper-right 
coordinates  are  159,199,  and  the 
lower-right  coordinates  are  159,0. 

Again,  the  parameters  x  and  y 
can  be  numbers,  variables,  or  nu- 
meric expressions.  Trying  to  plot  a 
location  out  of  range  causes  an 
ILLEGAL  QUANTITY  ERROR. 

DR,x, y  is  the  draw  command.  It 
works  with  the  same  coordinates  as 
the  plot  command.  Since  the  x,y 
parameters  are  the  coordinates  it 
draws  to,  at  least  one  plot  command 
should  be  executed  to  define  the 
starting  point  before  the  first  draw 
command. 

CR,x,y  positions  the  invisible 
hi-res  cursor  at  the  coordinates 
specified.  This  defines  where  a  fol- 
lowing print  command  will  begin 
printing  the  text.  Since  a  character 
is  8  bits  high  and  16  bits  wide,  the 
allowable  range  for  coordinates 
with  this  command  is  1  to  144  for  x 
and  1  to  192  for  y.  Specifying  a 
location  out  of  range  causes  an 
ILLEGAL  QUANTITY  ERROR. 

PR,A$  and  PR,""  are  the  hi-res 
printing  commands.  To  print  a  mes- 
sage, simply  put  the  text  between 
the  quotes  with  PR,""  or  define  it  as 
a  string  variable  with  PR,A$.  String 
expressions  such  as  PR,A$  +  B$  or 
PR,A$  +  "ABC"  are  not  allowed. 

Nondestructive  Printing 

The  printing  commands  are  special- 
ly written  so  they  never  write  over  a 
bit  that  is  already  on.  This  means 
they  print  nondestructively;  they 
won't  interfere  with  your  graphics. 
This  is  handy  in  many  instances. 
For  example,  if  you  create  a  draw- 
ing or  a  graph,  you  can  label  it 
without  erasing  any  lines.  Then  you 
can  erase  the  text  with  the  PC,  com- 
mand without  disturbing  the 
graphics,  assuming  the  text  is  print- 
ed in  a  different  color. 

The  printing  commands  also 
update  the  invisible  hi-res  cursor 
automatically.  They  provide  for 
line  advances  and  wraparound 
from  the  bottom  to  the  top  of  the 
screen. 

There  is  one  limitation  with  the 
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printing  commands.  They  can  print 
only  those  characters  with  ASCII 
codes  33  to  95  (this  includes  most 
punctuation  symbols,  numbers, 
and  letters,  but  no  keyboard  graph- 
ics). Trying  to  print  characters  out 
of  this  range  will  cause  an  error. 

You  can  do  lots  of  exciting 
things  with  these  14  commands.  By 
executing  Pl,l  everything  drawn 
on  the  screen  with  PEN  1  will 
change  to  white  in  a  flash.  With  a 
simple  loop  (FOR  X=0  TO  15:P1, 
X:NEXT  X)  everything  drawn  with 
PEN  1  will  flash  through  all  16 
colors  in  an  instant.  Drawings  or 
objects  can  be  made  to  disappear  by 
executing  a  command  to  match  the 
pen  color  to  the  background  color. 
Then  they  can  be  made  to  instantly 
reappear  by  executing  another  pen 
color  command  using  a  contrasting 
color. 

Additional  Notes 

You  should  be  aware  that  Color 
Plotter  64  affects  a  few  normal 
BASIC  commands.  None  of  the 
new  commands  works  with  IF- 
THEN.  For  example,  the  following 
statement  will  cause  a  syntax  error: 

10  X  =  5;IF  X  =  5  THEN  CL, 

Otherwise,  IF-THEN  works 
normally. 

BASIC'S  pi  function  (Jt)  also  is 
affected.  It  still  operates  and  is  eval- 
uated as  3.1415  .  .  .  but  appears  as  a 
graphic  symbol  when  listed.  If  a 
line  containing  a  pi  symbol  is  edited, 
the  pi  symbol  will  have  to  be  re- 
typed at  the  edited  line.  1  have 
found  it  convenient  to  define  the 
variable  PI  =  3. 14159  and  use  PI  in- 
stead of  the  pi  symbol. 

The  IN,  command  should  nev- 
er be  executed  when  already  in  the 
hi-res  mode.  Otherwise,  a  system 
crash  and  lockup  may  result.  This  is 
because  the  IN,  command  saves  the 
normal  error  vector  (ERRVEC)  and 
replaces  it  with  a  new  vector.  If  it  is 
executed  again  before  an  OFF,  com- 
mand, the  ERRVEC  will  point  to 
the  address  of  the  replacement  vec- 
tor— in  effect,  it  will  point  to  itself. 

Anytime  there's  a  syntax  error, 
the  normal  text  screen  with  the  de- 
fault colors  is  restored.  When  a  pro- 
gram is  running  in  the  hi-res  mode, 
vou  can  stop  it  as  usual  by  pressing 
the  RUN/STOP  key.  To  rehjm  to 
the  normal  text  screen,  deliberately 


cause  a  syntax  error  by  typing  a  key 
in  direct  mode  and  pressing 
RETURN. 

If  you  press  RUN/STOP- 
RESTORE,  the  Color  Plotter  64 
commands  will  no  longer  work. 
That's  because  BASIC  ROM  is 
switched  back  in.  (Color  Plotter  64 
works  by  copying  BASIC  ROM  into 
RAM  and  then  modifying  it  to 
patch  in  the  new  routines.)  In  fact, 
the  program  won't  even  LIST  prop- 
erly. The  first  thing  to  do  after 
pressing  RUN/STOP-RESTORE  is 
to  enter  SYS  51343  or  POKE- 
1,PEEK(1)  AND254.  Either  state- 
ment will  switch  out  BASIC  ROM 
and  resurrect  Color  Plotter  64. 


Program  1 :  Color  Plotter  64 

Please  refer  to  the  "MLX"  article  before  enter- 
ing this  listing. 


49152 
49158 
49164 
49170 
49176 
49182 
49188 
49194 
49200 
49206 
49212 
49218 
49224 
49230 
49236 
49242 
49248 
49254 
49260 
49266 
49272 
49278 
492B4 
49290 
49296 
49302 
49308 
49314 
49320 
49326 
49332 
49338 
49344 
49350 
49356 
49362 
49368 
49374 
49380 
49386 
49392 
49398 
49404 
49410 
49416 
49422 
49428 
49434 
49440 
49446 
49452 
49458 
19464 
49470 
49476 
49482 


:076,039,192 
:076,134,192 
1076,182,192 
:076,06a, 193 
1076,045,194 
:076,150,196 
:  076, 102,197 
!l73, 017,209 
:017, 208,173 
1016,141,022 
:208,009,00a 
!l73,000,003 
:173,001,003 
[169,168,141 
;196,141,001 
;197,096,032 
1017,208,041 
1208,173,022 
;141,022,20e 
1041,240,009 
1208,173,238 
!003, 173,239 
1003, 096, 032 
:063, 133,252 
:251, 168,133 
;160,063,162 
;136,208,2S1 
:  208,246, 096 
;032,158,173 
;152,141,033 
1208,096,032 
1158,173,032 
:010,010,010 
1207,162,000 
i041,015,013 
1000,004,189 
1015,013,251 
:005, 189,000 
1013,251,207 
[232,208,220 
;232,006,041 
:207,157,232 
;242,096,032 
;15a, 173,032 
: 041, 015, 141 
: 000, 189,000 
:013,251,207 
:ia9,a00,00S 
:251, 207,157 
1000,006,041 
: 207, 157, 000 
:220, 162,024 
: 041, 240, 013 
:232,006,232 
!032,253,174 
:032,170,177 


,076, 
,076, 
,076, 
,076, 
,076, 
,076, 
,032, 
,009, 
,022, 
,208, 
,141, 
,141, 
,141, 
,000, 
,003, 
,253, 
,223, 
,208, 
,173, 
,004, 
,207, 
,207, 
,253, 
,169, 
,251  , 
,032, 
,198, 
,032, 
,032, 
,208, 
,253, 
,  170, 
,010, 
,189, 
,251, 
,000, 
,207, 
,006, 
,157, 
,162, 
,015, 
,006, 
,253, 
-170, 
,251, 
,004, 
,157, 
,041, 
,000, 
,240, 
,006, 
,189, 
,251, 
,208, 
,032, 
,152, 


092,192,155 
165,192,073 
254,192,216 
162,198,023 
059,194,156 
211,196,167 
253,174, 102 
032,141,110 
208,009,173 
173,024,126 
024,208,146 
238,207,060 
239,207,068 
003.169,216 
076,006,251 
174,173,247 
141,017,231 
041,239,225 
024,208,116 
141,024,061 
141 ,000,063 
141,001,122 
174,169,091 
000,133,120 
145,231 ,063 
145,251,195 
252,202,123 
253,174,147 
170, 177, 142 
141,032, 113 
174,032,207 
177, 152 ,024 
141,251,112 
000,004,248 
207, 157 ,120 
005,041 , 193 
157,000,091 
041,015,222 
000,1^06,094 
024,189,245 
013,251,030 
232,208,008 
174,032,057 
177,152,096 
207,162,057 
041,240,232 
000,004, 140 
240,013,002 
005,189,073 
013,251,077 
232,208,086 
232,006,115 
207,157,197 
242,096,054 
158,173,122 
041,015,149 


49488  ! 162, 000, 15 7, 000, 2 16, 157, 004 

49494  ! 000, 2 17, 157, 000, 2 18, 232, 142 

49503  :20S, 244, 152,024, 157,232,095 

49506  :218,232,208, 250,096,032, 110 

49512  I  253, 174, 03 2, 158, 173, 032,158 

49518  ! 170, 177, 170, 240, 003, 076, 179 

49524  !  166, 196, 140, 25 3, 207, 140, 194 

49530  : 247, 207, 192, 160, 144, 004, 052 

495  36  J  234, 076, 166, 196, 032, 2 5 3, 061 

49542  1174,032,158,173,032,170,105 

49548  :  177, 170, 240, 003, 076, 166, 204 

49554  : 196, 140, 254, 207, 140, 248, 051 

49560  : 207, 192, 200, 144, 004, 2 34, 109 

49566  : 076, 166, 196, 169, 000, 133, 130 

49572  ! 254, 056, 169, 199, 2 37, 2 54, 05 3 

49578  1207,07  2,041,248,010,038,018 

49584  :2 54, 010, 038, 2  54,010,038,012 

49590  : 2 54, 170, 141, 2 51, 207, 165, 090 

49596  !  254, 141, 252, 207, 138, 010, 166 

49602  : 038, 254, 010, 038, 254, 109, 129 

49608  :251, 207, 133, 253, 16 5, 2 54, 183 

49614  t 109, 252, 207, 133, 254, 17 3, 054 

49620  : 253, 207, 04 1,25 2, 010, 144, 095 

49626  1002 ,2 30, 2 54, 024, 101, 253, 058 

49632  :  133  ,253, 169,000, 101, 254, 110 

49638  : 133, 2 54, 104, 041, 007, 101, 102 

49644  1253,13  3,25  3,169,032,101,153 

49650  : 254, 133, 254, 173, 253, 207, 236 

49656  : 041, 003, 141, 249, 207, 169, 034 

49662  : 003, 056, 237, 249, 207, 141, 123 

49668  : 249, 207, 170, 173, 2 50, 207, 236 

49674  : 141, 2 5 1,207, 169, 003, 141, 154 

49680  :252, 207, 138,240,015,014, 1 14 

49686  :251, 207, 014, 251, 207, 014, 19a 

49692  :252, 207 ,014, 252, 207,202,138 

49698  1208,241,173,252,207,073,164 

49704  :  255, 141 ,252,207,096,032,255 

49710  :103, 193, 032, 077, 196, 160, 039 

49716  ;000, 173 ,25  5,207,145,2  53,061 

49722  : 096, 032, 2 5 3, 174, 032, 158, 03 5 

49728  :  173, 032, 170, 17 7, 072, 104, 024 

497  34  1240,003,076,166,196,140,123 

49740  : 247, 207, 192, 160, 144, 003, 005 

49746  : 076, 166, 196, 032, 2 53, 174, 211 

49752  =032,158, 173, 032, 170, 177, 062 

497  58  ! 072, 104, 240, 003, 076, 166, 243 

49764  : 196, 140, 248, 207, 192, 200, 003 

49770  1144,003,076,166,196,173,096 

49776  : 247, 207, 205, 25 3, 207, 144, 395 

49732  1009,2  37,2  53,207,141,246,187 

49788  : 207, 024, 144,010,173,253,167 

49794  : 207, 056, 237, 247, 207, 141, 201 

49800  : 246, 207, 173, 248,207, 205, 142 

49806  : 254, 207, 144, 009, 237, 2 54, 223 

49812  :  207, 141 ,245,207,024, 144,092 

49818  : 010, 173, 2 54, 207, 056, 237, 067 

49824  : 248, 207, 141, 245, 207, 173, 101 

49830  : 247, 207, 205, 25 3, 207, 144, 149 

49836  1056,173,248,207,205,254,03  5 

49842  :207,144,024, 173,246,207, 155 

49848  : 205, 245, 207, 144, 008, 169, 138 

49854  :000, 141,244,207,076,026, 116 

49860  : 195, 169, 00 1,141 ,244,207,129 

49866  : 076, 026, 195, 173, 246, 207, 101 

49872  : 205, 245, 207,144,008,169,162 

49878  ; 007, 141, 244, 207, 076, 026, 147 

49884  1195,169,006,141,244,207,158 

49890  : 076, 026, 195, 17 3, 248, 207, 127 

49896  : 205, 254, 207, 144, 024, 17 3, 215 

49902  : 246,207,205,245, 207, 144,212 

49908  ! 008, 169 , 003 , 141 , 244 , 207 , 248 

49914  1076,026, 195, 169, 002, 141, 091 

49920  : 244, 207, 076, 026, 195, 173,153 

49926  : 246,207, 205,245,207,144,236 

■*:9932  :  008,  169,004,141,244,207,017 

49938  : 076, 026, 1 95 , 169 ,005 , 141 , 118 

49944  : 244,207, 173, 247, 207, 141, 219 

49950  : 2 53, 207, 173, 248, 207, 141, 235 

49956  : 254, 207, 17 3, 246, 207, 141 ,240 

49962  : 241, 207, 141,240, 207 ,205,003 

49969  :245, 207,144,008, 173,245,046 

49974  : 207, 141, 240, 207, 176, 006, 007 

49980  =173,245, 207, 141, 241, 207, 250 

49986  : 17  3, 241, 207,208,001 ,096, 224 

49992  :173,244,207,010,010,16B,116 

49998  :185, 105, 195, 141, 102, 196, 234 

50004  :185, 106, 195, 141, 103, 196, 242 

50010  :  185, 107, 195, 141, 13 1,1 96, 021 

50016  :185, 108, 195, 141, 132, 196, 029 
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50022  :076,091, 196,009,196, 167,069 
50028  :195, 167, 195, 009, 196, 167, 013 
50034  :195, 197, 195, 197, 195, 167, 236 
50040  : 195, 197, 195, 137, 195, 137, 152 
50046  : 195, 197, 195, 137, 195, 009, 030 
500  52  :  196, 009, 196, 13 7, 195, 165, 006 
5005a  : 253,041 ,007,073,007,240,247 
50064  :00a, 230, 25 3, 203, 01 7, 230, 066 
50070  12  54,208,013,024,165,2  53,04  3 
50076  :105, 057, 133, 253, 165, 254, 099 
50082  :105,001 ,133,254,096,165,148 
30088  :  25 3 ,041 ,007,203,015,056 ,2  36 
50094  !  16  5.,  2  53,  23  3, 057,  13  3,  253,  244 
50100  :  165,  2 54, 23 3, 001, 13 3, 254, 196 
50106  ;20a,00S, 16  5,2  53,208,002,006 
50112  r 198, 254, 198, 253, 096, 238, 149 
50118  : 249, 207, 17 3, 249, 207, 201, 204 
50124  : 004, 208, 016,169, 000, 141, 2 30 
50130  :  249, 207, 056, 165, 253, 233, 093 
50136  :  008, 133, 25 3, 176, 002, 198, 2 13 
50142  :254,173,249,207,170,173,16a 
50148  :250, 207, 14 1,251, 207, 169, 173 
50154  :003, 141 ,252,207,138,240,191 
50160  :015, 014, 251, 207, 014, 251, 224 
50166  :207,014,252,207,014,2  52,16a 
50172  : 207, 202, 208, 241, 173, 252, 255 
50178  : 207, 073, 255, 141, 25 2, 207, 113 
50184  : 096, 17 3, 249, 207, 208, 01 8,1 91 
50190  :  024, 165, 2 53 , 105,008, 133,190 
50196  1253,16  5,254,105,000,133.162 
50202  : 254, 169, 004, 14 1,249, 207, 026 
50208  : 206, 249, 207, 173, 249,207,043 
50214  : 170,17  3,2  50,207,141,251,206 
50220  ; 207, 169, 003, 141,252,207,25  5 
50226  : 138, 240, 01 5, 014, 2 51, 207, 147 
50232  :014, 251, 207, 014, 252, 207, 233 
502  38  : 014, 2 5 2, 207, 202, 208, 241, 162 
50244  : 173, 252, 207, 073, 255, 141, 145 

502  50  :252, 207,096,160,000,177,198 
50256  :2S3, 045, 252, 207, 013, 251, 07 7 
50262  : 207, 141, 25 5, 207, 096, 173, 141 
50268  :  24 1,207, 141, 242, 207,074,180 
50274  :141, 243, 207, 032, 234, 2 34, 165 
50280  : 03 2, 077, 196, 173, 243, 207, 008 
50286  : 024, 109, 240, 207, 141, 243,0  50 
50292  :  207, 176,  005,  203,  241,  2ir7,  133 
50298  1144,039,2  37,241,207,141,077 
50304  :  243, 207, 032, 2 34, 2 34, 03 2, 036 
50310  :077,196, 160,000, 173,255,227 
50316  :  207, 145, 2 5 3, 206, 242, 207, 120 
50322  : 208, 209, 234, 096, 032, 2 53, 154 
50328  :  174, 032, 158, 173, 032, 170, 123 
50334  : 177, 152,041 ,003,141 ,2  50,154 
50340  : 207, 096, 162, 014, 072, 13S,0B5 
50346  :072, 152,072,032,09  5,192,017 

503  52  : 169, 006, 14 1,033, 208, 169, 134 
50353  : 014, 141, 032, 208, 169, 147, 125 
50364  :032, 210, 255, 173, 238, 207, 023 
50370  : 141, 000, 003, 173, 239, 207, 189 
503  76  : 141 ,001 ,003, 104,168,104,209 
50382  : 170, 104, 108,000,003,0  32, 111 
50388  : 253, 174, 032, 158, 173, 0  32, 010 
50  394  :170, 177,170,240,003,076,030 
50400  :  166, 196, 192, 153, 144, 003, 054 
50406  :076, 166,196,140,236,207,227 
50412  : 032, 25 3, 174, 032, 158, 173, 034 
50418  1032,170, 177,170,240,003,010 
50424  : 076, 166, 196, 192, 193, 144, 191 
50430  : 003, 076, 166, 196, 140, 2 37, 048 
50436  : 207, 096, 120, 165, 253, 07 2, 149 
50442  : 165, 254, 072, 169,225,141,012 
50448  : 040, 003, 169, 142,032,210,100 
50454  :  255, 173, 014,  220,  041,  254,  211 
50460  : 141, 014, 220, 165, 001, 04 1,098 
50466  ! 251, 133, 001, 169, 000, 13 3, 209 
50472  :251, 169, 209, 133, 252, 169, 199 
50478  1000,133,253,169,008,133,230 
50484  : 254, 160, 000, 17 7, 251, 145,  01 5 
50490  ! 253, 200, 208, 249, 169, 208, 06 5 
50496  :133, 252, 230, 254, 177, 251, 081 
50502  =145,2  53, 200, 208, 249, 165, 010 
50508  : 001, 009, 004, 13 3, 001, 173, 141 
50514  1014,220,009,001,141,014,225 
50520  : 220, 169, 237, 141, 040, 003, 130 
50526  : 088, 104, 133, 254, 104, 133, 142 
50532  !253,096,032,253, 174,032, 172 
50538  : 158, 173, 0  32, 163, 182, 032, 078 
50544  : 166, 182, 208,003, 076, 138, 11 7 
50550  : 198, 141, 242, 207, 165, 034, 081 


50556 
50562 
50568 
50574 
50580 
50586 
50592 
50598 
50604 
50610 
50616 
50622 
50628 
50634 
50640 
50646 
50652 
50658 
50664 
50670 
50676 
50682 
50688 
50694 
50700 
50706 
50712 
50718 
50724 
50730 
50736 
50742 
50748 
50754 
50760 
50766 
50772 
50778 
50784 
50790 
50796 
50802 
50808 
50814 
30820 
50826 
50832 
50838 
50844 
50850 
50856 
50862 
50868 
50874 
50880 
50S86 
50892 
50898 
50904 
50910 
50916 
50922 
50928 
50934 
50940 
S0946 
50952 
50958 
50964 
50970 
50976 
50982 
50988 
50994 
51000 
51006 
51012 
51018 
51024 
51030 
51036 
51042 
51043 
51054 
51060 
51066 
51072 
5107S 
51084 


133 

251 

141 

245 

207 

165 

242 

035 

133 

252 

141 

246 

207 

120 

165 

253 

072 

165 

2  54 

072 

093 

160 

000 

177 

251 

201 

032 

195 

208 

003 

076 

097 

198 

141 

103 

243 

207 

173, 

236 

207 

201 

141 

153 

144 

023, 

!69, 

000 

Ml, 

022 

236 

207 

173, 

237, 

207 

201, 

147 

008 

176 

006, 

169, 

200, 

141 

104 

237 

207 

056, 

233, 

008, 

141, 

0  36 

237 

207 

173, 

237, 

207, 

201, 

166 

192 

144 

006, 

169, 

192, 

141, 

010 

237 

207 

024, 

105, 

007, 

141 

149 

015 

208 

173, 

253, 

207, 

072. 

106 

173 

254 

207, 

07  2, 

173 

236 

043 

207 

141 

253 

207, 

173, 

015 

186 

208 

141 

254 

207 

032 

161 

199 

193 

104 

141 

254 

207 

104 

205 

141 

253 

207 

169, 

000 

133 

111 

252 

173 

243 

207 

201 

032 

066 

176 

003 

076 

166, 

196 

201 

038 

096 

144 

003 

076 

166 

196 

163 

956 

233 

032 

010 

038 

252 

109 

310 

038 

252 

010 

038 

252 

094 

133 

251 

024, 

163, 

252 

105 

174 

008 

133 

252, 

160, 

000, 

169, 

228 

008 

133 

002, 

177, 

251, 

141, 

224 

240 

207 

152, 

072, 

173, 

240, 

090 

207 

234 

234, 

010, 

141, 

240, 

078 

207 

144 

024, 

160, 

000, 

173, 

238 

252 

207 

073, 

255, 

049, 

253, 

113 

234 

2  34 

234, 

234, 

234, 

234, 

178 

208 

007 

177 

253, 

013, 

251 

201 

207 

145 

233, 

032, 

009 

196, 

140 

198 

002 

208, 

214, 

032 

137 

095 

195 

169 

008, 

133, 

002, 

032, 

105 

197 

195 

198, 

002, 

203, 

249, 

109 

104 

168 

200, 

192, 

008, 

144, 

138 

182 

173 

236, 

207, 

024, 

105, 

255 

008 

141 

236, 

207, 

206, 

242, 

113 

207 

240 

021, 

238, 

245, 

207, 

242 

208 

003 

238, 

246, 

207, 

173, 

165 

245 

207 

133, 

251, 

173, 

246, 

095 

207 

133 

252 

076, 

142, 

197, 

109 

104 

133 

254, 

104, 

133, 

253, 

089 

169 

000 

141, 

236, 

207 

173, 

040 

237 

207 

201, 

008, 

176 

005 

210 

169 

200 

141 

237 

207 

056 

136 

233 

008 

141, 

237 

207 

096 

054 

032 

233 

174 

165 

251 

072 

085 

165 

252 

072 

169 

03  2 

133 

223 

252 

169 

000 

133 

251 

168 

123 

162 

031 

173 

250 

207 

141 

120 

243 

207 

010 

010 

141 

244 

017 

207 

010 

010 

141 

245 

207 

244 

010 

010 

141 

246 

207 

177 

221 

251 

240 

064 

041 

192 

205 

173 

246 

207 

208 

006 

177 

251 

025 

041 

063 

145 

251 

177 

251 

120 

240 

047 

041 

048 

205 

245 

024 

207 

208 

006 

177 

251 

041 

094 

207 

145 

251 

177 

251 

240 

225 

030 

041 

012 

205 

244 

207 

211 

208 

,006 

177 

251 

041 

243 

148 

145 

251 

177 

251 

240 

013 

049 

041 

003 

205 

243 

207 

208 

141 

006 

177 

251 

041 

252 

145 

112 

251 

200 

208 

183 

230 

252 

060 

202 

208 

180 

198 

252 

165 

201 

231 

201 

064 

240 

012 

169 

195 

064 

133 

251 

160 

192 

162 

226 

001 

024 

144 

161 

234 

104 

194 

133 

252 

104 

133 

251 

096 

245 

073 

,206 

079 

070 

198 

067 

231 

204 

,080 

195 

080 

176 

080 

103 

177 

,080 

178 

080 

179 

080 

068 

069 

,206 

,080 

204 

068 

210 

137 

067 

,210 

,080 

210 

000 

000 

129 

234 

,234 

,234 

234 

2  34 

234 

,204 

234 

,234 

,2  34 

234 

234 

,038 

,014 

192 

,091 

,192 

133 

192 

161 

,029 

198 

,164 

,192 

181 

192 

,253 

,254 

192 

,067 

,193 

149 

196 

044 

,177 

194 

,058 

194 

210 

196 

101 

039 

197 

,234 

234 

032 

115 

000 

160 

032 

,128 

,199 

076 

174 

167 

130 

240 

,027 

233 

128 

144 

024 

156 

201 

,076 

,144 

,023 

,201 

,089 

,100 

176 

,019 

,233 

375 

010 

,168 

,053 

51090 
51096 
51102 
51108 
51114 
51120 
51126 
51132 
51138 
51144 
51150 
51156 
51162 
51163 
51174 
51180 
51186 
51192 
51198 
51204 
51210 
51216 
51222 
51228 
51234 
31240 
51246 
51252 
51258 
51264 
51270 
51276 
51282 
51288 
51294 
51300 
51306 
51312 
51318 
51324 
51330 
51336 
51342 
31348 


il85,092, 
!l99,072, 
:076,165, 
:032,00a, 
:015,173, 
rl41,055, 
:050,076, 
:162,158, 
1049,167, 
r057,167, 
:026,167, 
I  252, 165, 
:169,199, 
1200,032, 
:076, 184, 
:158,032, 
:199,189, 
:166,173, 
: 055, 200, 
:057,200, 
:055,200, 
:  057, 200, 
rl73,055, 
!l65,216, 
:001 ,166, 
;  224, 255, 
r001,141, 
!l65,096, 
:255,255, 
: 169,160, 
:133,251, 
:  200, 208, 
1208,244, 
:225,167, 
:119,141, 
:141,227, 
: 005, 166, 
:166, 169, 
! 169,199, 
: 000, 141, 
!207,141, 
:207,141, 
1207,165, 
: 001, 096, 


199, 
076, 
169, 
200, 
053, 
200, 
190, 
141, 
141, 
032, 
032, 
201, 
162, 
249, 
165, 
026, 
000, 
054, 
174, 
040, 
142, 
104, 
200, 
142, 
142, 
208, 
252, 
255, 
162, 
133, 
177, 
249, 
234, 
141, 
226, 
167, 
169, 
164, 
141, 
254, 
252, 
236, 
001, 
255, 


072,185 
115,000 
076,243 
201,204 
200,233 
169,199 
199,169 
030,167 
058,167 
249,199 
008,200 
160,208 
050,032 
199,160 
169, 160 
200,032 
002,076 
200,072 
056,200 
096,008 
056,200 
141,054 
096,141 
189, 165 
000,166 
003,056 
165,142 
255,255 
032, 160 
252,169 
251,145 
230,252 
169,076 
004,166 
167,169 
169,208 
199, 141 
141 ,006 
007,003 
207,141 
207,141 
207,141 
041,254 
013,013 


,391,202 
,096,193 
,167,030 
,144,185 
,076, 154 
,162,078 
,160,002 
,142,240 
,142,150 
,076,212 
,173,044 
,015, 189 
,026,088 
,000 ,040 
,162,122 
,249,165 
,007,203 
,173,062 
, 172,087 
,141,034 
,140,035 
, 200,004 
,190,109 
,141,022 
,202, 199 
,233,251 
,251,230 
,255,053 
,000, 154 
,000,179 
,231,254 
,202,137 
,141,130 
,169,192 
,199,091 
,141 , 129 
,006,024 
,003,249 
,169,038 
,253,096 
,251,049 
,237,025 
,133,175 
,013,027 


Program  2:  Color  Plotter 
Demo 

For  instructions  on  entering  this  listing,  please 
refer  to  "COMPUTE! 's  Guide  to  Typing  In 
Programs"  publistied  bimonthiy  in  ccmputei. 

14    REM    COLOR    PLOTTER    64: rem   92 
18    REM    ****     INITIALIZE    FOR    DEM 
01******  irem    32 

20    PEK,1:REH    START    USING    PENl 

: rem   232 
25    P0,0:REM    SET    BKGRND    COLOR=B 
LACK  :rem    30 

30    PI, 12: REM    SET   PENl=GRAY 

:  rem   1 
35    P2,14!REM    SET    PEN2=LT   BLUE 

:rem   159 
40    P3,5:REM    SET    PEN3=GREEN 

:rem   22 

45    ItI,:REM    TURK   ON    HI-RES    SCRE 

EN  : rem   152 

47  CL,!REM  CLEAR  HI-RES  SCREEN 

:rem  19 

50  REM***  DEHOl,  RANDOM  SYMMET 

RY*******  :rem  186 

52  CR,0,192:PR, "DESIGNS    IN    ":P 
R, "     ": PR, "RANDOM    SYMMETRY" 

: rem    243 

53  X1=79:Y1=100:X2=79!Y2=100:X 
4=79:Y4=100  :rem   60 

54  OR, 0,0sPR, "PRESS    A    KEY    TO    C 
0NT":PEN,2:PL,X1,Y1 : 

! rem   134 

55  DX=INT(RND(0)*50)-25:DY=INT 
(RND(0)*80)-40:PEN,2:rem    90 

60    X1=X1+DX:IFX1>159THEKX1=159 

:rem   63 
62    IFX1<0THENX1=0  : rem    17 
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64    Y1=Y1+DY:IFY1>170THENY1=170 

: rem  5  8 
66    IFYl<9THEb?Yl=9  :rem    41 

68  X2=X2-DX:IFX2>159THENX2=159 

:rem  7  7 

69  IFX2<0THENX2=0       J  rem  36 

70  Y2=Y2+DY:IFY2>170THENY2=170 

! rem  59 
72  IFY2<9THENY2=9       : rem  40 

74  DR,Xl,Yl:X3=Xl!Y3=Yl :PEN,3: 
PL , X4 , Y4 : DR , X2 , Y2 : X4=X2 : Y4= 
Y2  :rem  160 

75  PL,X3,Y3  :rem  119 

76  K=K+1:IFK>15THENK=0:FORJ=0T 
O500:NEXTJ:PC, : PEN, 2: PC, :G0 
T055  :rem  88 

78  GETA5:IFA$=""THEN55:rem  252 

79  POKE198,0:CL,       :rern  146 
210  REM****DEH02  GEOMETRIC  PAT 

TERN*****  :rem  5 

220  CL, :REM  CLEAR  SCREEN 

jrem  148 
22  5  PEN, 3 :CR, 40, 100: PR, "NOW  LE 

T'S  SEE":CR,40,90:PR, "A  PA 

TTERN"  trem  18 

230  X1=0:Y1=0:X2=159:Y2=0:X3=1 

59:Y3=199:X4=0:Y4=199 

trem  175 
240  PEN,1 :PL,X1,Y1:DR,X2,Y2 

:rem  84 
245  PEN,2:DR,X3,Y3  : rem  27 
250  PEN.l :DR,X4,Y4  :rem  24 
255  PEN,2  5DR,X1,Y1  : rem  24 
260  Xl=Xl+5:Y2=Y2+6.25:X3=X3-5 

:Y4=Y4-6.2  5         : rem  66 
265  IFXK160THEN240     :  rem  77 

268  PEN, 3  :rem  226 

269  IFYl=50THEN2a0      : rem  37 

270  X1=50:Y1=50:X2=110:Y2=50:X 
3=110:Y3=150:X4=50:Y4=150: 
GOTO240  :rem  9  2 

280  PEN,3:PC, :K=0      : rem  199 
290  F0RI=1T015:P1,I:P2, 16-I:F0 

RJ=0TO400:NEXTJ      : rem  9 
295  GETA$ :IFA5=""THENNEXTI:K=K 

+1:IFK<2THEN290      : rem  0 
300  P1,1S:P2,3:P3,14:CR,6S,100 

: PEN, 3: PR, "DONE"    : rem  32 
310  FORI=0TO500:NEXT:PEN,1 :PC, 

: FORI=0TO500 :NEXT : PEN , 2 : PC 

,  : rem  81 

315  FORI=0TO200:NEXT:CL, 

:rem  217 
320  CR,0,160:PR, "MORE  RANDOM  D 

ESIGNS"  !rem  150 

330  FORI=0TO800:NEXT:CL, 

:rem  220 
350  POKE198,0:PEN,1  : rem  63 
400  REM****DEM03,  RANDOM  DESIG 

NS*******  :rem  152 

402  P0,0:REM  SET  PEN  0(BKGRND) 
=BLK  srem  174 

403  P1,1:REH  SET  PEN  1=C0L0R  1 
=WHITE  :rem  62 

404  P2,2:BEM  SET  PEN  2=COL0R  2 
=RED  :rem  157 

405  P3,3:REM  SET  PEN,3=C0L0R  3 
=CYAN  srem  30 

406  PEN,1:REM  DEFINE  ACTIVE  PE 
N  =PENX  :rem  147 

415  CL,:REM  CLEAR  Hl-RES  SCREE 
N  : rem  66 

418  N=3!REH  SET  NUMBER  OF  RAND 
OH  PTS  :rem  123 

420  N1=20:REH  SET  INTERVAL  DIV 
IDER  srem  42 

423  REM  NEXT  LINE  GENERATES  RA 
NDOH  X,Y  :rem  32 

430  FORI=0TON:X(I)=INT(RND(0)* 
120)+20:Y(I)=INT(RND(1)*19 
0) iNEXTI  srem  11 


438 
440 

450 
46  5 
470 

476 
477 
478 
480 

485 
486 

487 

488 

491 
492 

493 

500 

515 

520 

526 

527 

5  28 

530 


532 
534 
536 
537 
538 


540 

541 

545 

550 

560 

580 

590 

600 
610 

640 
700 

710 

730 
731 


REM  NEXT  LINE  COMPUTES  DEL 
TX,DELTYS  : rem  220 

FORI=0TON-1:DX(I)=(X(I+1)- 
X{I))/N1:DYCI)=(Y(I+1)-Y(I 
))/Nl:NEXTI  : rem  123 
DX(N)=(X(0)-X(N) )/Nl:DY(N) 
=(Y(0)-Y{N) )/Nl  :rem  190 
REM  DRAW  LINES  BETWEEN  POI 
NTS  :rem  19 

PL,X(0), Y(0) :FORI=0TON:PEN 
,I:DR,X(I),Y(I) :NEXTI!PEN, 
2:DR,X(0),Y(0) :PEN,3 

:rem  61 
REM  COMPUTE  NEW  X  AND  Y  VA 
LUES  : rem  224 

REM  BASED  ON  NEWX=OLDX+DX 

:rem  25  5 
REM  AND  NEWY=OLDY+DY 

:  rem  2  IB 
FORI=0TON:X( I )=X ( I )+DX ( I ) : 
Y(I)=Y(I)+DY( I) :NEXTI 

srem  103 
REM  CHECK  IF  DONE  trem  152 
REM  IF  NOT,  DRAW  LINES 

trem  219 
REM  BETWEEN  NE\iI  X  AND  Y'S 

trem  121 
K=K+1  :IFK<:N1  THEN  470 

trem  103 
REM  KEY  PRESSED?  : rem  192 
REM  IF  TRUE  THEN  END 

trem  88 
REM  IF  NOT  THEN  CONTINUE 

trem  152 
GETA5 :IFAS<> ""THEN700 

trem  140 
REM  DELAY  TO  VIEW  GRAPHICS 
trem  29 
FOR  1=0  TO  500  tNEXTI 

trem  46 
REM  LOOP  THROUGH  GENERATIO 
N  trem  200 

REM  OF  RANDOM  COLORS 

trem  170 
REM  FOR  PENS  2  AND  3 

trem  216 
FOR  1=0  TO  5:C1  =  INT(RNDU) 
*15)+1:C2=INT(RND(1)*15)+1 
iC3=INT(RND(l)*15)+l 

trem  123 
Pl,Cl:P2,C2tP3,C3  trem  119 
REM  TIME  DELAY  trem  30 
FORJ=0TO300tNEXTJ  trem  5  3 
NEXTI  trem  39 

CR,8,18S:PR, "PRESS  KEY  TO 
t  SPACE ) EXIT" : FORI=0TO500 :N 
EXTI  trem  214 

REM  CLEAR  SCREEN  ONE  PEN 

trem  105 
REM  AT  A  TIME  WITH  DELAY 

trem  46 
PEN.ltPC, tFORI=0TO300tNEXT 
I  trem  166 

PEN, 2 1  PC,  :FORI=0TO300tNEXT 
I  trem  163 

PEN, 3: PC, :FORI=0TO300:NEXT 
I  trem  165 

REM  CHECK  FOR  KEYPRESS 

srem  60 
REM  IF  TRUE  THEN  EXIT 

trem  186 
HEM  ELSE  CONTINUE  : rem  8 
GETA5 : 1  FA?  <> " "THEN7O0 

trem  142 
srem  9  5 


K-0SGOTO415 

REM  ****DEM04  GLOBAL  GRAPH 
ICS*****  srem  80 

CL, :P0,0:PI , I tP2,6sP3,2sPE 
H ,1  t  rem  52 

R=6ci:PI  =  3. 14159      trem  4 
X=0 ; Y=0  s  Z=0 : GOSUB900 : PL, SX 


,SYtX=0tY=0:Z=65tGOSUB900t 
DR,SX,SY  trem  70 

732  SX=SX+3:CR,SX,SYtPR, "Z" 

trem  177 

733  X=0iY=0tZ=0  5GOSUB900:PL,SX 
,SYtY=65 ;GOSUB900:DR, SX,SY 
sSY=SY+3:GR,SX,SY  trem  243 

734  PR, "Y"iX=0 tY=0sZ«0:GOSUB90 
0iPL,SX,SYsX=80iY=0tZ=0iGO 
SUB900sDR,SX,SY    trem  235 

735  SY=SY+4sCR,SX,SY:PR, "X"sPE 
N,2  trem  48 

740  FORTH=0TOPISTEP  Pl/10 

trem  44 
750  Z=R*COS(TH) tRl=R*SIN(TH) 

trem  206 
760  X=Rl*COS(l .9*PI) tY«Rl*SIN( 

1,9*PI)  trem  131 

770  aoSUB900tPL,SX,SY  trem  60 
775  IFTH=0THENNEXTTH  trem  69 
780  FOR  BETA=0TO  2* PI  STEP  PI /I 

0:  srem  70 

790  X=Rl*COS(BETA) :Y=R1*SIN(BE 

TA) :  t  rem  66 

800  GOSUB900tDR,SX,SY  trem  48 
810  NEXT  BETA  trem  244 

320  NEXT  TH  trem  117 

830  PEN, 3  trem  221 

835  X=0tY=0tZ=RtGOSUB900tPL,5X 

,SY  trem  96 

840  FORTH=0  TO  2*PI  STEP  Pl/10 

trem  137 

841  X=0:Y=0tZ=R:GOSUB900:PL,SX 
,SY  trem  93 

845  FOR  BETA=0  TO  PI  STEP  Pl/l 
0  trem  178 

850  Z=R*COS(BETA) tX=R*SIN(BETA 
)*COS(TH) tY=R*SIN{BETA)*SI 
N(TH)  trem  68 

855  GOSUB900:DR,SX,SY!NEXT  BET 
AtX=0 1 Y=0  t  Z=-RtGOSUB900  t DR 
,SX,SY  trem  240 

860  NEXT  TH  trem  121 

865  PEN,ltPC,:FORI=0TO1000tHEX 
T  trem  144 

866  FORI=0TO10:C2=INT(RND(0)*1 
6) :C3=INT(RND(0)*16) tP2,C2 
iFORJ=0TO150:NEXTJtrem  179 

867  P3,C3tFORJ=0TO150:NEXTJ tNE 


XTI 


:  rem  96 


870  PEN,1 tCR, 4, 4tPR, "THAT'S  AL 

trem   189 


L    FOLKS" 
875    FORI=0    TO    32tPl,ItFQRJ=0TO 
50tNEXTJ,I 
REM 


879 


srem  145 
****CLOSING  CEREMONIES 
srem  41 
880  CL, tP0,14sPl,6tCR, 15,95 

srem  190 
885  PR, "COLOR  PLOTTER  64" 

trem  202 
888  PR,"  "sP2,l:PEN,l  trem  77 
895  PORI=0  TO  1000tNEXTI 

trem  105 

897  P3,6 tFORI=0TOX01 tPL,0,I sDR 
,159,IsPL,0,199-ItDR, 159,1 
99-ItNEXTI        srem  105 

898  OFF, :POKE53281,6tPOKE53280 
, 14 : PRINT" {CLRl"    trem  24 

899  END  srem  129 

900  Sl=SIN(PI/4) tCl=COS(Pl/4) : 
S2=SIN(PI/4) tC2=COS(Pl/4) : 
D=100:PH=120       trem  237 

905  XE=-X*S1+Y*C1      trem  205 
910  YE=-X*C1*C2-Y*S1*C2+Z*S2 

trem  62 
915  ZE=-X*S2*C1-Y*S2*S1-Z*C2+P 


H 
920  SX=D*XE/ZE+80 
925  SY=D*YE/ZE+100 
930  RETURN 
1000  END 


t  rem  25 
trem  2  39 

srem  31 

trem  124 

trem  152  © 
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Apple  II 

Pull-Down  Menus 


With  this  program,  you  can  add  at- 
tractive, Macintosh-like  pull-down 
menus  and  instruction  screens  to  any 
BASIC  program.  For  all  Apple  11- 
series  computers  with  DOS  3.3  or 
ProDOS. 


Apple's  Macintosh  has  forced  pro- 
grammers to  reevaluate  software 
for  the  venerable  Apple  11.  Recent 
Apple  11  programs  go  to  some 
lengths  to  emulate  the  Mac's  pull- 
down menus  and  icons  to  make  the 
software  less  intimidating.  No 
amount  of  programming  magic  will 
turn  an  Apple  II  into  a  Mac,  but  the 
following  programs  let  you  add 
pull-down  menus  and  instruction 
screens  to  any  Applesoft  BASIC 
program. 

Two  programs  are  needed  to 
make  this  happen:  a  BASIC  subrou- 
tine you  can  easily  add  to  the  end  of 
any  BASIC  program,  and  a  machine 
language  (ML)  routine  that  teilnpo- 
rarily  saves  and  later  restores'  the 
text  behind  the  pull-down  menu. 
Although  BASIC  takes  several  sec- 
onds to  move  an  entire  text  screen, 
machine  language  performs  the 
same  task  in  an  instant.  Don't  wor- 
ry if  you're  unfamiliar  with  ma- 
chine language.  We've  listed  a 
BASIC  filemaker  program  that 
automatically  creates  the  ML  rou- 
tine for  you. 

Starting  Out 

To  get  "Pull-Down  Menus"  run- 
ning, you  need  to  type  in  and  save 


Lee  Swoboda 


both  programs  listed  below.  Pro- 
gram 1  is  the  filemaker  program 
that  automatically  saves  the  ML 
routine  to  disk  as  a  binary  file 
named  MOVE.  Type  it  in  and  save  a 
copy,  then  run  it.  Program  2  is  an 
example  BASIC  program  that  dem- 
onstrates pull-down  menus.  It  is 
designed  to  run  with  either  DOS 
3.3  or  ProDOS.  If  you're  using  DOS 
3.3,  type  the  program  exactly  as 
shown.  For  ProDOS,  change  line 
150  as  shown  here: 

7:  1S0  HIMEN:  35640 

Since  this  program  loads  the 
MOVE  file  from  disk,  be  sure  to  put 
the  right  disk  in  the  drive  before 
you  run  it.  Once  you  have  it  run- 
ning, the  program  simulates  a  crude 
word  processor  with  a  screenful  of 
text.  You  can  type  on  the  screen  and 
move  the  cursor  with  the  arrow 
keys  (use  CTRL-J  and  CTRL-K  for 
the  up  and  down  cursor  keys  if  you 
don't  have  a  He  or  lie).  When  you 
press  the  ESC  key,  the  pull-down 
menu  appears.  Then  you  can  move 
the  selection  cursor  inside  the  menu 
with  the  cursor  keys,  and  choose  a 
selection  by  pressing  RETURN, 
Note  that  the  text  behind  the  menu 
is  always  restored  correctly  when 
you  leave  the  menu. 

Create  Your  Own  Menus 

The  important  part  of  the  demon- 
stration program  is  the  subrouhne 
beginning  at  line  63000.  This  rou- 
tine allows  you  to  add  pull-down 
menus  to  your  own  programs  with 


a  minimum  of  work:  It  generates 
the  window  shape  and  calls  MOVE 
at  the  appropriate  time.  All  you 
need  to  do  is  add  lines  63000- 
63500  to  the  end  of  any  BASIC 
program,  and  follow  the  steps  listed 
below: 

1.  Your  program  must  BLOAD 
MOVE  as  shown  in  lines 
180-190  before  calling  the  ML 
routine. 

2.  Set  HIMEM  immediately  (line 
150)  before  you  declare  any 
strings  or  open  any  files.  Use  a 
value  of  36914  for  DOS  3.3  or 
35840  for  ProDOS. 

3.  Set  the  variable  NN  to  equal  the 
maximum  number  of  items  you 
will  have  in  the  largest  menu 
(line  160).  The  menu  subroutine 
automatically  determines  how 
many  items  are  in  each  menu 
and  adjusts  the  size  of  the  menu 
window  accordingly. 

4.  DIMension  the  string  array  MM$ 
for  the  number  of  menu  selection 
labels  you  need  (line  170),  Then 
fill  each  array  element  with  a 
label  string,  either  by  READing 
string  DATA  as  in  lines  200-220 
or  by  defining  each  string  ex- 
pressly (with  statements  like 
MM$(l)  =  "Leave  menu"). 

5.  Define  the  string  variable  TITLE$ 
as  your  menu  title  (line  470).  The 
menu  subroutine  automatically 
centers  the  title  for  you. 
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6.  Provide  some  means  of  branch- 
ing to  the  rest  of  your  program 
based  on  the  value  of  the  vari- 
able SELECT  (line  480).  This 
may  be  done  with  ON  SELECT 
GOTO  as  in  this  program,  or 
with  ON  SELECT  GOSUB  or  a 
series  of  IF-THEN  statements. 

Lines  690-850  of  the  program 
show  how  to  use  MOVE  to  add 
instructions  to  your  programs  with- 
out losing  the  original  screen.  In 
this  case,  CTRL-I  is  used  to  request 
instructions. 

Using  A  Mouse 

If  you  have  an  Apple  mouse,  you 
can  use  it  to  call  the  menu  and  make 
selections.  This  requires  several 
changes  in  the  demonstration  pro- 
gram. First,  delete  lines  320,  330, 
and  63360-63460.  Then  change 
lines  310,  450,  and  63350  as 
follows: 

E9  310  PRIKT  "PRESS  ESC  KEY  OR  M 
□USE  BUTTON  FOR  MENU") 

9B  450  SOTO  311 

ii  63350   HTAB    3:     VTAB    SELECT    +    2 
!     INVERSE    I     PRINT    ">"    C 
fffi«     (B) I t     NORMAL 

Now  add  these  lines; 

n   235  PRINT  !  HOME  :  PRINT  D»"P 

R#2":  PRINT  CHR»  <1):  PRI 

NT  D«"PR#0" 
M  311  VTAB  ISs  HTAB  1:  PRINT  CM 

R«  <13)D»"IN#Z" 
a  312  VTAB  23:  HTAB  40!  INPUT  " 

•■,X,Y,B0 
If  313  IF  B0  =  1  OR  B0  <  0  THEN 

316 
Bi  314  VTAB  CV!  HTAB  CH:  FLASH  ! 

PRINT  "  "J  J  NORMAL 
M   315  GOTO  312 
C2  316  PRINT  D«"IN#0" 
J7  317  IF  B0  =  1  THEN  IN*  =  CHR* 

<27>«  SOTO  319 
8F  318  IN*  =  CHR*  «  PEEK  (  -  163 

84)  -  128) 
H  319  POKE  -  16368,0 
BD  320  VTAB  CVi  HTAB  CH;  PRINT  " 

"I 
F7  395  IF  CH  >  0  THEN  HTAB  CH 
7?  396  IF  CV  >  0  THEN  VTAB  CV 
FB  63360  VTAB  li  HTAB  LMAX  +  Hs 

PRINT  t  HTAB  LMAX  +  5l 

PRINT  D*"IN»2"i  VTAB  Is 
HTAB  LMAX  +  St  INPUT  " 

"jX0,Y0,B0 
il  63370  IF  B0  -  1  THEN  63430 
St  633B0  Y0  -  INT  (Y0  /  10) 
a   63390  VTAB  SELECT  +  2s  HTAB  3 

t  PRINT  "  "I 
Cf  63400  SELECT  "  Y0!  IF  SELECT 

>  NITEMS  THEN  SELECT  - 

N ITEMS 
3D  63410  IF  SELECT  <    1  THEN  SELE 

CT  -  1 
14  63420  GOTO  63350 
K   63430  PRINT  D«"IN«0" 

If  you're  using  ProDOS, 
change  line  311  to  the  following; 


II  311  VTAB  15s  HTAB  1: 
"IN«2" 


PRINT  D« 


The  PR#2  and  IN#2  in  lines 
235,  311,  and  63360  assume  the 
mouse  interface  is  in  slot  2.  If  your 
interface  is  in  another  slot,  substi- 
tute the  appropriate  slot  number  in 
those  lines.  If  you  have  an  Apple 
lie,  substitute  PR#4  and  IN#4  for 
PR#2  and  IN#2  in  those  lines.  (Al- 
though the  lie  doesn't  have  physical 
slots,  the  mouse  is  in  logical  slot  4.) 
Once  you've  made  all  the  changes, 
install  the  mouse  and  rerun  the  pro- 
gram. It  works  much  as  described 
above,  using  the  mouse  button  in- 
stead of  RETURN  for  menu 
selections. 

For  instnjctions  on  entering  these  listings, 
please  refer  to  "COMPUTEI's  Guide  to  Typing 
In  Programs"  published  bimonthly  in  COr^flPUTEl. 

Program  1 :  move  Fllemaker 

B7  100  REM  BASIC  PROGRAM  FOR 

m  110   REM  GENERATING  THE 

44  120  REM  BINARY  FILE 

li  130  REM  'MOVE' 

4C  140  HOME 

!C  150  VTAB  125  PRINT  "WORKING  . 


n  160 

JI  170 
CC  100 
Dl    190 

EE  200 
FF  210 

Ift  220 
AB   230 

3F  240 

St  250 

DB  260 

JI  270 

J5  280 

V  290 

F5  300 

il    310 

70  320 

?V  330 

01   340 

ID  350 

3D   360 

09  370 

iE  3S0 

i3  390 

39 


FOR    I    -    0    TO    459 

READ    A 

POKE    36915    +    I, A 

VTAB    12!     HTAB    13:     PRINT    1 

+    1 
NEXT    I 

PRINT  CHR«  C4) "BSAVE  MOVE 
,A36915,  L460" 
PRINT  J  PRINT  "DONE!" 
DATA  173,89,170,72,165,21 
7,72, 165, 118,72, 169 
DATA  2,133,118,169,255,13 
3,217,169, 191,133,51 
DATA  169,0,133,243,76,86, 
144,76,86,76,86 
DATA  76,86,169,80,133,133 
,169,144, 160,0,162 
DATA  5,32,254,144,76,104, 
144,76, 104,169,102 
DATA  133,133,169,144,160, 
0,162,1,32,254,144 
DATA  169,0,141,80,144,169 
,4,141,81,144,173 
DATA  81,144,201,8,48,14,2 
08,9,173,80, 144 
DATA  201,0,144,5,240,3,76 
,234, 144,173,80 
DATA  144,141,161,144,173, 
81,144,141, 162,144,173 
DATA  0,16,141,82,144,169, 
0,141,83,144,24 
DATA  169,255,109,102,144, 
141,84, 144,169,145,109 
DATA  103,144,141,85,144,1 
73,84, 144, 141,204, 144 
DATA  173,85,144,141,205,1 
44,173,82, 144,141,0 
DATA  16,24,173,102,144,10 
5, 1, 141,102, 144,173 
DATA  103,144,105,0,141,10 
3,144,238,80, 144,208 
DATA  3,238,81,144,76,127, 
144,104, 133, 118,104 
DATA  133,217,104,141,89,1 
70,169, 141,141, 1,2 


C!  410  DATA  169,1,133,52,96,133, 

134, 132, 135, 160,0 
8B  420  DATA  169,0,145,133,200,20 

8,2,230, 134, 135,208 
FJ  430  DATA  4,198,135,48,4,202,7 

6,4, 145,96, 173 
S3  440  DATA  89,170,72,165,217,72 

, 165,118,72, 169,2 
8fi  450    DATA    133,118,169,255,133, 

217, 169, 191, 133,51, 169 
44   460    DATA    0,133,243,76,60,145, 

76,60,76,60,76 
E6   470    DATA    60,169,54,133,133,16 

9, 145, 160,0,162,5 
84   480    DATA    32,228,145,76,78,145 

,76,78,169,76, 133 
7ft   490    DATA    133,169,145,160,0,16 

2, 1,32,228, 145, 169 
E7   500    DATA    255,141,54,145,169,1 

45,141,55, 145,173,55 
!«  510  DATA  145,201,  14'?, 4B,  14,20 

8,9, 173,54, 145,201 
95  520  DATA  255,144,5,240,3,76,2 

08, 145,173,54,145 
(17  530  DATA  141,135,145,173,55,1 

45, 141,136, 145,173,0 
IE  540  DATA  16,141,56,145,169,0, 

141,57,145,24,169 
Gl  550  DATA  0,109,76,145,141,58, 

145,169,4, 109,77 
74  560  DATA  145,141,59,145,173,5 

8, 145, 141, 178,145, 173 
4D  570  DATA  59,  145,  141 ,  17?,  145,  1 

73,56,145, 141,0,16 
IE  580  DATA  24,173,76,145,105,1, 

141,76,145, 173,77 
14  590  DATA  145,105,0,141,77,145 

,238,54, 145,208,3 
17  600  DATA  238,55,145,76,101,14 

S, 104,133, 118,104, 133 
22  610  DATA  217,104,141,89,170,1 

69, 141, 141, 1,2, 169 
33  620  DATA  1,133,52,96,133,134, 

132, 135,160,0, 169 
41  630  DATA  0,145,133,200,208,2, 

230, 134, 138,208,4 
C?  640  DATA  198,135,48,4,202,76, 

234, 145,96 

Progrom  2:  Apple  II  Pull- 
Down  Menus 

IC  100  REM   LINES  150-850  ARE 

OB  110  REM  A  SAMPLE  PROGRAM 

EA  120  REM  DEMONSTRATING 

tt  130  REM  PULL-DOWN  MENUS 

3A  140  REM 

5B  150  HIMEM:  36914:  REM  FOR  DOS 

3.3  ONLY.  FOR  PRODOS  USE 

35840 
14  160  NN  =  20!  REM    MAXIMUM  NU 
MBER  OF  ITEMS  IN  ANY  MENU 
C6  170  DIM  MMSCNN):  REM  MM»=MENU 

SELECTIONS 
i2  180  D*  =  CHR»  (4) 
5C  190  PRINT  D*"BLOAD  MOVE" 
FD  200  FOR  I  =  1  TD  5 
BE  210  READ  MM»  ( I ) 
E2  220  NEXT  I 
4B  230  HOME 

41  240  FOR  I  =  1  TO  15 
57  250  PRINT  "THIS  IS  A  SAMPLE  P 

ULL-DOWN  MENU.  "; 
Ell  260  NEXT  I 
93  270  CV  =  13: CH  =  16 
12  280  VTAB  21:  HTAB  1:  PRINT  "- 

"I  REM  39  DA 

SHES 
BE  290  PRINT  TAB  <  5)  "USE  ARROW  K 

EYS  TO  MOVE  CURSOR" 
35  300  PRINT  TAB(  5)  "PRESS  CTRL- 

I  FOR  INSTRUCTIONS" 
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34  310  PRINT  TAB(  8)  "PRESS  EBC  K 

22 

850  RETURN 

EY  FOR  MENU  "; 

a; 

62999  REM   #63000 

8A  320  VTAB  CV:  HTflB  CH 

24 

63000  REM 

91  330  GET  IN* 

EA 

63010  REM   PULL-DOWN  MENU 

i2  340  IF  IN«  =  CHR*  (9)  THEN  GO 

m 

63020  REM   SUBROUTINE 

SUB  6<70 

JC 

63030  REM 

31  350  IF  IN*  =  CHR*  (27)  THEN  4 

70 
a   360  IF  IN*  ■=  CHR*  CB)  THEN  CH 

91 

63040  BLANK*  =  " 

":  REM  39  SPACES 

"  CH  -  1 

M 

63050  LMAX  =  01NITEMS  =  0 

71  370  IF  IN*  =  CHR*  (21)  THEN  C 

S3 

63060  REM  DETERMINE  MENU  SIZE 

H  "  CH  +  1 

24 

63070  FOR  II  =  1  TO  NN 

D9  3S0  IF  IN*  =  CHR*  (11)  THEN  C 

59 

63080  IF  MM* (II)  =  ""  THEN  63 

V  -  CV  -  1 

120 

5J  390  IF  IN*  =  CHR*  (10)  THEN  C 

A3 

63090  LL  =  LEN  (MM*  (ID) 

V  -  CV  +  1 

42 

63100  IF  LL  >  LMAX  THEN  LMAX 

BA  400  IF  IN*  >  CHR*  (31)  THEN  P 

-  LL 

RINT  IN«;:CH  »  CH  +  It  IF 

C2 

63110  NITEMS  =-  NITEMS  +  1 

CH  >  40  THEN  CH  -  liCV  = 

CC 

63120  NEXT  II 

CV  +  1 

45 

63130  IF  LMAX  >  28  THEN  PRINT 

73  410  IF  CH  <  1  THEN  CH  =  1 

"NAME  IS  TOO  LONG"!  EN 

C6  420  IF  CH  >  40  THEN  CH  =  40 

D 

7E  430  IF  CV  <  1  THEN  CV  =  1 

83 

63140  REM  SAVE  SCREEN  TEXT 

*F  440  IF  CV  >  20  THEN  CV  =  20 

9B 

63150  CALL  36915 

9fl  450  SOTO  320 

A3 

63160  REM  DISPLAY  MENU 

3i  460  REM  THE  FOLLDMING  LINE  AC 

BA 

63170  POKE  32,5:  POKE  33, LMAX 

TIVATES  THE  MENU 

+  5:  POKE  34, 0s  POKE  3 

33  470  TITLE*  =  "MENU":  GOSUB  63 

5, NITEMS  +  4:  REM  SET  T 

040 

EXT  WINDOW  FOR  MENU  SIZ 

39  4B0  ON  SELECT  GOTO  280,490,50 

E 

0,510,590 

4F 

63180  HOME 

59  490  HOME  i  PRINT  "THE  FIRST  F 

32 

63190  INVERSE  :  PRINT  LEFT*  ( 

UNCTION  OF  YOUR  PROSRAM  B 

BL»,LMftX  +  5) 

OES  HERE":  GDTO  520 

1)4 

63200  VTAB  l!  HTAB  3  +  ((LMAX 

74  500  HOME  :  PRINT  "THE  SECOND 

-  LEN  (TITLE*) )  /  2) ! 

FUNCTION  OF  YOUR  PROBRAM 

PRINT  TITLE* 

eOESHERE":  GOTO  520 

M 

63210  FOR  II  =  1  TO  NITEMS  + 

IS  510  HOME  :  PRINT  "THE  THIRD  F 

2 

UNCTION  OF  YOUR  PROGRAM  B 

IC 

63220  VTAB  II  +  1:  HTAB  Is  PR 

DES  HERE"!  BOTD  520 

INT  "  ") 

3F  520  VTAB  24;  PRINT  "PRESS  ANY 

4C 

63230  HTAB  LMAX  +  Ss  PRINT  " 

KEY  TO  CONTINUE  ...  "j 

"; 

07  530  GET  A* 

El 

63240  NEXT  II 

3!  S40  FDR  1  -  1  TO  N ITEMS 

CI 

632S0  POKE  35,24 

97  550  MM*  (I)  =  "" 

IF 

63260  PRINT  LEFT*  (BL*,LMAX  + 

ED  560  NEXT  I 

5)i 

Dl  570  RESTORE 

17 

63270  POKE  35, NITEMS  +  4 

IF  580  BOTD  200 

Df 

63280  VTAB  1 

25  590  HOME  s    PRINT  "HOOD-BYE!": 

7D 

63290  NORMAL 

END 

AB 

63300  FOR  II  =  1  TO  NITEMS 

99  600  DATA  "LEAVE  MENU" 

7a 

63310  HTAB  4:  VTAB  1 1  +  2:  PR 

CD  610  DATA  "FIRST  SELECTION" 

INT  MM*  (ID 

71  620  DATA  "SECOND  SELECTION" 

D4 

63320  NEXT  II 

Bl  630  DATA  "THIRD  SELECTION" 

13 

63330  REM  MAKE  SELECTION 

BE  640  DATA  "QUIT  PROGRAM" 

99 

63340  SELECT  =  1 

98  650  END 

88 

63350  HTAB  3:  VTAB  SFI  FCT  +  2 

9J  660  REM 

s  PRINT  ">"  CHR*  (B)( 

SE  670  REM  INSTRUCTIONS 

43 

63360  GET  SELECT* 

97  6B0  REM 

91 

63370  HTAB  3s  VTAB  SELECT  +  2 

4C  690  CALL  36915 

S  PRINT  "  " 

D5  700  HOME  :  INVERSE  !  PRINT  BL 

A4 

63380  IF  SELECT*  =  CHR*  (13) 

ANK* 

THEN  63480 

DC  710  VTAB  1:  HTAB  14i  PRINT  "I 

DF 

63390  IF  SELECT*  <  >  CHR*  (10 

NSTRUCTIONS"!  NORMAL  :  VT 

)  AND  SELECT*  <  >  CHR* 

AB  3 

(21)  THEN  63430 

69  750  PRINT  "FOR  THIS  SAMPLE  PR 

18 

63400  SELECT  =  SELECT  +  1 

OBRAM,  YOU  CAN  MOVE" 

ii 

63410  IF  SELECT  >  NITEMS  THEN 

12  760  PRINT  "THE  CURSOR  WITH  TH 

SELECT  -  1 

E  ARROW  KEYS  AND  TYPE" 

14 

63420  GOTO  63350 

39  770  PRINT  "ON  THE  SCREEN.   WH 

34 

63430  IF  SELECT*  <  >  CHR*  (11 

EN  YOU  PRESS  ESC,  THE" 

)  AND  SELECT*  <  >  CHR* 

44  780  PRINT  "COMPUTER  WILL  DISP 

(B)  GDTO  63350 

LAY  A  PULL  DOWN  MENU." 

41 

63440  SELECT  -  SELECT  -  1 

31  790  PRINT  "USE  THE  ARROW  KEYS 

83 

63450  IF  SELECT  <  1  THEN  SELE 

TO  MOVE  THE  SELEC-" 

CT  -  NITEMS 

47  800  PRINT  "TION  CURSOR  TO  THE 

24 

6346a  GOTO  63350 

DESIRED  OPTION,  THEN" 

5C 

63470  REM  RESTORE  SCREEN  TEXT 

9fl  810  PRINT  "PRESS  RETURN  TO  SE 

B3 

634S0  CALL  37145 

LECT  IT." 

94 

63490  POKE  32,0:  POKE  33,40i 

42  820  VTAB  24:  PRINT  "PRESS  ANY 

poke:  34,0:  POKE  35,24l 

KEY  TO  CONTINUE  ...  "; 

REM   RETURN  THE  TEXT  MI 

Dft  830  GET  A* 

NDOW  TO  NORMAL 

41  840  CALL  37145 

72 

63500  RETURN                @ 

Save  Your 
Copies  of 
COMPUTE! 

Protect  your  back  issues 
of  COMPUTE!  in  durable 
binders  or  library  coses. 
Each  binder  or  cose  is 
custom-made  in  flag-blue 
binding  with  embossed 
white  lettering,  Each  holds 
a  year  of  COMPUTE!.  Or- 
der several  and  [<eep 
your  issues  of  COMPUTE! 
neatly  organized  for  quick 
reference.  (These  binders 
moke  great  gifts,  tool) 


Binders  Cases: 

$8.50  each;  $6.95  each; 

3  for  $24.75;  3  for  $20,00; 

6  for  $48.00  6  for  $36.00 

(Please  add  $2.50  per  unit 
for  or<Jers  outside  the  U.S.) 

Send  in  your  prepai(j  order 
with  the  attached  coupon 


Mail  to:  Jesse  Jones  Industries 
P.O.  Box  51 20 
Dept.  Code  COTE 
Philadelphia,  PA  19141 

Please  send  me COM- 
PUTE! D  coses  D  binders. 
Enclosed  is  my  check  or  money 

order  for  $ (U.S.  funds 

only.) 

Name 

Address 

City _ 

Sfate Zip 

Satisfaction  guaranteed  or  money 

refunded. 

Please  allow  4-6  weeks  for  delivery. 


Using  The 

Atari  130XE 

And  DOS  2 . 5 


The  Atari  130XE  is  the  first  computer 
in  Atari's  XE  line  and  by  far  the  least 
expensive  128K  RAM  computer  on 
the  market.  Here's  a  guide  to  using 
the  new  features  of  the  130XE  and  the 
latest  version  of  Atari  DOS. 


Making  good  on  its  promise  to  con- 
tinue supporting  the  8-bit  line  of 
computers  first  introduced  in  1979, 
Atari  recently  brought  out  the 
130XE,  its  most  powerful  8-bit  ma- 
chine yet.  Atari  also  started  distrib- 
uting free  copies  of  its  new  disk 
operating  system,  DOS  2.5,  to  solve 
some  compatibility  problems  be- 
tween the  single-density  DOS  2.0 
and  the  enhanced-density  DOS  3. 
Both  products  are  evolutionary 
rather  than  revolutionary.  DOS  2.5 
bears  a  strong  resemblance  to  DOS 
2.0  and  is  designed  to  smoothly 
handle  both  Atari  disk  formats. 
Likewise,  the  130XE  has  much  in 
common  with  the  XL  series  and 
original  400/800.  Because  the 
130XE's  internal  operating  system 
is  virtually  identical  to  the  SOOXL's, 
the  130XE  works  with  all  existing 
Atari  peripherals  and  nearly  all  the 
software.  Nevertheless,  the  130XE 
does  incorporate  some  features  not 
found  on  earlier  Ataris: 

•  128K  of  Random  Access 
Memory  (RAM),  with  the  extra  64K 
accessible  by  bank-switching  in 
16K  banks.  Without  bank-switching, 
the  amount  of  free  memory  for 
BASIC  programs  remains  the  same 
as  on  48K  and  64K  Ataris — about 
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32K  or  37K,  depending  on  whether 
DOS  is  booted. 

•  A  high-speed  RAM  disk  op- 
tion for  the  extra  64K  when  DOS 
2.5  is  booted  with  a  special  startup 
file.  (A  RAM  disk  is  a  disk  drive 
simulated  in  memory;  you  can  save 
and  load  files  much  faster  with  a 
RAM  disk  than  with  a  conventional 
disk  drive,  although  the  contents  of 
the  RAM  disk  are  erased  when 
power  is  shut  off.)  The  RAM  disk 
can  be  disabled  if  you  want  to  use 
the  extra  64K  for  other  purposes. 

•  Revision  C  Atari  BASIC.  The 
130XE's  BASIC  has  been  cured  of 
the  infamous  lockup  bug  that 
plagued  the  revision  A  BASIC  car- 
tridge sold  for  the  400,  800,  and 
1200XL,  and  the  even-worse  bugs 
that  infested  revision  B  BASIC  in 
the  600XL  and  800XL  when  Atari 
tried  to  fix  revision  A. 

•  Enhanced  Cartridge  Interface 
(ECI)  for  future  expansion.  The  ex- 
pansion connector  found  on  the 
rear  of  the  600XL  and  800XL  has 
been  slightly  redesigned  for  the 
130XE.  The  new  ECI  is  supposed  to 
be  more  versatile  than  the  rarely 
used  XL  connector,  allowing  you  to 
add  faster  disk  drives,  hard  disks, 
and  other  devices — none  of  which 
have  been  announced,  however. 
(Don't  confuse  the  ECI  with  the 
ROM  cartridge  slot,  which  is  fully 
compatible  with  cartridges  made 
for  older  Atari  computers.) 

•  Chroma  and  luma  video  out- 
puts for  sharper  screen  displays. 
This  allows  you  to  hook  up  the 
130XE  to  video  monitors  with  sepa- 


rate chroma  and  luma  inputs  for  a 
much  sharper  image  than  with  nor- 
mal composite  video.  The  old  Atari 
800  had  this  feature,  but  it  was 
eliminated  on  later  models. 

Dual-Personality  DOS 

Before  examining  the  130XE's  new 
features  in  greater  detail,  let's  cover 
the  new  functions  of  DOS  2,5,  since 
they  affect  all  users  of  8 -bit  Atari 
computers  as  well  as  130XE 
owners. 

First  of  all,  if  you  don't  have  a 
copy  of  DOS  2.5,  get  one  soon. 
Atari  is  shipping  DOS  2.5  with 
1050  disk  drives  and  distributing  it 
free  through  user  groups,  electronic 
bulletin  boards,  and  the  Atari  fo- 
rum on  CompuServe.  It  is  quickly 
replacing  DOS  3  because  it  inte- 
grates the  best  features  of  existing 
DOS  versions,  is  compatible  with 
all  Atari  computers,  and  works  in- 
terchangeably with  both  single- 
density  (810  format)  and 
enhanced-density  (1050  format) 
disk  drives.  (Of  course,  enhanced 
density  disks  are  still  unreadable  on 
810  drives.) 

The  new  DOS  menu  is  identi- 
cal to  the  DOS  2.0  menu  except  for 
one  extra  feature:  option  P,  Format 
Single.  Since  DOS  2.5  is  a  dual- 
density  DOS,  it  must  be  capable  of 
formatting  disks  for  both  single 
density  and  enhanced  density. 
Option  P  formats  a  disk  in  single 
density,  leaving  707  sectors  free 
(about  88K  of  storage).  Option  I, 
Format  Disk,  now  defaults  to  en- 
hanced density,  leaving  1010  sec- 
tors free  (about  126K).  Also,  one 
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existing  option  has  been  slightly 
changed:  Option  J,  Duplicate  Disk, 
now  formats  the  target  disk  before 
copying. 

Three  new  utility  files  are  in- 
cluded with  DOS  2.5.  The  first, 
SETUP.COM,  lets  you  customize 
DOS  in  various  ways  without  the 
POKEs  that  used  to  be  necessary. 
For  instance,  you  can  significantly 
speed  up  disk  accesses  by  turning 
off  the  write -with -verify  mode.  You 
can  also  set  up  one  of  three 
AUTORUN.SYS  files:  the  usual  RS- 
232  handler  for  the  850  Interface 
Module;  a  file  which  automatically 
boots  a  BASIC  program;  or  a  file 
which  boots  both  the  RS-232  han- 
dler and  a  BASIC  program. 

The  second  utility,  DISKFIX- 
,COM,  can  help  clean  up  garbled 
disks  by  closing  open  files  and  veri- 
fying that  allocated  sectors  corre- 
spond to  information  in  the  disk 
directory.  It  can  even  recover  de- 
leted files,  as  long  as  new  data 
hasn't  been  saved  over  the  deleted 
data.  The  third  utility,  COPY- 
32.COM,  converts  DOS  3  files  to 
2.0/2.5  format.  All  three  utilities 
guide  you  with-  screen  prompts  and 
are  nearly  foolproof. 

New  Disk  Commands 

DOS  2.5  also  makes  a  few  addition- 
al disk  commands  available  in 
BASIC.  There  are  now  two  meth- 
ods of  reading  a  disk  directory: 

OPEN  #1,6,0,"D:'.*":FOR  X  =  l  TO 
1E9:GET  #1,A:7  CHR$(A);:NEXT  X 

OPEN  #1,7,0,"D:*.»":FOR  X  =  l  TO 
1E9:GET  #1,A:7  CHR${A);:NEXT  X 

The  first  method  is  the  same  as 
before.  But  the  second  method 
identifies  files  in  the  directory 
which  cannot  be  accessed  from 
DOS  2.0  because  they  occupy  extra 
sectors  on  an  enhanced-density 
disk.  These  files  are  flagged  by  a 
pair  of  less-than/greater-than  sym- 
bols, such  as  <F1LENAME.BAS>. 

Also,  there  are  now  three  ways 
to  format  a  disk  from  BASIC: 

XIO  253,#1,0,0,"D1;" 
XIO  253,#1,34,0,"D1:" 
XIO  254,#1,0,0,"D1;" 

The  first  XIO  statement  for- 
mats a  disk  in  single  density.  The 
second  formats  in  enhanced  densi- 
ty (generating  an  error  139  if  at- 
tempted on  an  810  drive).  The  third 
XIO  statement  attempts  to  format  in 
enhanced  density,  then  switches  to 


single   density   if  the   drive   isn't 
1050-compatible. 

Incidentally,  if  you  select  op- 
tion J  (Duplicate  Disk)  with  DOS 
2.5  when  using  a  1050  drive,  the 
disk  is  automatically  formatted  in 


the  DOS  command  in  BASIC, 
Usually  this  takes  10  to  20  seconds 
or  more.  But  with  DUP.SYS  stored 
in  the  RAM  disk,  the  DOS  2.5  menu 
comes  up  almost  instantly  when 
you  type  DOS. 


Memory  Location  54017  (130XE  Only) 
Bit  Position     Function 


0  U  1,  enable  OS  ROM,  disable  RAM  from  $C0OO-$FFFF  (default) 
K  0,  disable  OS  ROM,  enable  RAM  from  $COOO-$FFFF 

1  If  0,  enable  BASIC  ROM  at  $A00O-$BFFF  (default)* 

If  1,  disable  BASIC  ROM,  enable  RAM  al  $A0O0-SBFFF 
2-3  If  00  (decimal  0),  switch  first  16K  bank  of  extra  64K  into 

$4000-$7FFF 
If  01  (decimal  4),  switch  second  16K  bank  of  extra  64K  into 

$4000-$7FFF 
If  10  (decimal  8),  switch  third  16K  bank  of  extra  64K  into 

$4000-$7FFF 
If  11  (decimal  12),  switch  fourth  16K  bank  of  extra  64K  into 

$4000-S7FFF 

4  If  1,  deny  6502  access  to  extra  bank  (default) 
If  0,  allow  6502  access  to  extra  bank 

5  If  1,  deny  ANTIC  access  to  extra  bank  (default) 
If  0,  allow  ANTIC  access  to  extra  bank 

6  Not  presently  used.  Default  =  1 

7  If  1,  disable  self-test  ROM,  enable  RAM  at  $5000-$57FF 

(default  after  powerup) 
If  0,  enable  self-test  ROM,  disable  RAM  at  $5000-$57FF 

•Note;  A  simitar  chart  on  page  122  of  the  IJOXE  Owner's  Manual  indicates 
that  bit  I  should  always  be  set.  However,  bit  1  should  not  be  set  unless  you 
want  to  disable  BASIC. 


enhanced  density  before  copying 
starts.  Keep  this  in  mind  if  you're 
duplicating  a  disk  for  someone  who 
doesn't  have  an  enhanced-density 
drive.  Instead,  you'll  have  to  format 
the  destination  disk  for  single  den- 
sity (option  P)  and  then  copy  the 
source  disk  one  file  at  a  time. 


instant  DOS 

The  130XE's  extra  64K  RAM  can  be 
used  as  either  a  superfast  RAM  disk 
v«th  DOS  2,5  or  as  additional  mem- 
ory for  programming.  Of  these  two 
options,  the  RAM  disk  is  by  far  the 
easiest  to  use,  especially  for  those 
who  aren't  too  familiar  with  bank- 
switching  or  bit  manipulations. 

The  only  accessory  you  need  to 
set  up  a  RAM  disk  with  the  130XE 
is  a  free  DOS  2.5  file  called  RAM- 
DISK.COM,  When  you  boot  DOS 
2.5  on  a  130XE,  RAMDISK.COM 
automatically  initializes  the  RAM 
disk  and  loads  two  DOS  files: 
DUP.SYS  and  MEM.SAV 
DUP.SYS  is  the  DOS  utility  pack- 
age— the  part  that  normally  must 
be  loaded  from  disk  when  you  type 


The  second  DOS  file  stored  in 
the  RAM  disk,  MEM.SAV,  tempo- 
rarily saves  the  portion  of  BASIC 
memory  that  would  be  overwritten 
when  you  enter  DOS.  That  means 
you  can  enter  DOS  and  return  to 
BASIC  without  losing  your  BASIC 
program. 

DUP.SYS  and  MEM.SAV  take 
up  87  sectors  total,  leaving  the 
RAM  disk  with  412  free  "sec- 
tors"— 51. 5K  of  high-speed 
(though  temporary)  storage.  If  you 
don't  mind  waiting  for  the  DOS 
menu  to  load  from  disk  as  usual, 
you  can  delete  DUP.SYS  and 
MEM.SAV  from  the  RAM  disk  to 
create  499  free  sectors  (62.3K). 

You  access  the  RAM  disk  by 
addressing  it  as  drive  8  (D8:).  For 
example,  L0AD"D8:FILE- 
NAME.EXT"  or  SAVE"D8:FILE- 
NAME.EXT"  Almost  all  DOS 
commands  work,  too:  Disk  Directo- 
ry, Delete  File,  Rename  File,  Copy 
File,  Lock  File,  Unlock  File,  Binary 
Load,  Binary  Save,  and  Run  At 
Address. 

Duplicate  File  doesn't  work  be- 
cause there's  no  way  to  swap  disks 


October  1985    COMPUTE!     99 


with  a  RAM  disk  (use  the  two-drive 
Copy  File  command  instead).  Also, 
the  Format  Disk  and  Duplicate  Disk 
commands  sometimes  cause 
strange  results  and  should  be 
avoided.  For  instance,  if  you  erase 
DUP.SYS  by  deleting  it  or  format- 
ting the  RAM  disk,  then  replace  it 
by  duplicating  a  floppy  disk  that 
contains  DUP.SYS,  you  might  not 
be  able  to  enter  DOS  from  BASIC 
afterward. 

Aside  from  these  exceptions, 
the  130XE  RAM  disk' seems  to  be 
very  transparent;  it's  worked  with 
everything  we've  tried.  Although  a 
RAM  disk  is  no  substitute  for  a 
floppy — it's  at  the  mercy  of  power 
interruptions  and  system  crashes — 
it  can  make  a  world  of  difference 
when  running  disk-intensive  appli- 
cations, such  as  assemblers,  com- 
pilers, database  managers,  mailing 
list  programs,  and  word  processors 
with  linked  files. 

Like  Memory  In  The  Bank 

Using  the  ISOXE's  extra  memory 
for  programming  is  a  lot  more  diffi- 
cult than  using  it  as  a  RAM  disk.  For 
one  thing,  the  6502  microprocessor 
which  is  the  central  brain  of  8-bit 
Atari  computers  was  not  designed 
to  access  more  than  64K  memory  at 
a  time.  So  even  though  the  130XE 
has  128K  RAM,  the  6502  is  "blind" 
to  the  extra  64K. 

Making  the  extra  memory  visi- 
ble requires  a  technique  known  as 
bank-switching.  A  block,  or  bank,  of 
memory  in  the  regular  64K  is  tem- 
porarily switched  off  and  replaced 
with  a  bank  from  the  "hidden" 
memory.  Under  program  control, 
banks  can  be  switched  in  and  out  at 
will.  It's  sort  of  like  reading  a  book 
and  flipping  between  the  page 
you're  on  and  a  footnote  section  in 
the  back. 

The  130XE  organizes  its  extra 
64K  RAM  into  four  16K  banks. 
Only  one  of  these  banks  can  be 
switched  in  at  a  time.  When  you're 
using  the  RAM  disk,  the  RAM- 
DISK.COM  file  and  DOS  2.5  han- 
dle these  details  for  you 
automatically.  But  using  this  mem- 
ory for  other  purposes  means  writ- 
ing your  own  bank-switching 
routine  in  BASIC  or  machine 
language. 

Bank-switching  on  the  130XE 
is  controlled  by  memory  location 


54017  ($D301  hexadecimal).  This 
byte  was  previously  reserved  for 
port  B  of  the  Peripheral  Interface 
Adapter  (PIA),  an  input/output 
control  chip.  On  the  Atari  400  and 
800,  it's  used  for  controller  jacks  3 
and  4,  which  have  been  eliminated 
on  the  XL  and  XE  series.  On  the 
1200XL,  part  of  this  byte  controls 
the  keyboard  LEDs,  which  were 
dropped  from  the  600XL,  800XL, 
and  XE  series.  On  all  XLs  and  XEs, 
location  54017  also  lets  you  switch 
off  the  operating  system  and  BASIC 
ROM  to  reveal  the  full  64K  RAM 
underneath.  On  the  130XE,  you  can 
now  flip  other  bits  at  this  location  to 
switch  on  any  16K  bank  of  the  extra 
64K  RAM  into  the  address  space 
from  16384  to  32767  ($4000  to 
$7FFF),  See  the  accompanying  ta- 
ble for  a  guide  to  this  important 
address. 

Notice  that  bits  4  and  5  control 
whether  the  6502  and  ANTIC  chips 
can  access  the  extra  banks  of  mem- 
ory. Some  special  applications  may 
blind  either  chip  from  seeing  the 
banks.  Also  note  that  the  130XE 
Ow7ier's  Manual  contains  errors  on 
page  122  when  explaining  how  lo- 
cation 54017  works.  The  location 
normally  contains  241  when  the 
RAM  disk  is  booted  and  253  other- 
wise, not  193;  and  all  bits  except  bit 
1  should  be  set  for  normal 
operations. 

If  you're  an  experienced  ma- 
chine language  programmer,  you 
shouldn't  have  any  trouble  ma- 
nipulating the  bits  at  location 
54017.  BASIC  programmers  won't 
have  it  so  easy,  because  bit-flipping 
is  rarely  required  in  BASIC  and 
Atari  BASIC  lacks  bitwise  opera- 
tors. So  try  this  formula: 

POKE  5i017,193  +  i*bank  +  16*mode 

where  bank  is  the  16K  bank  you 
want   to   select   (0  =  bank    1, 

1  =  bank  2,  2  =  bank  3,  3  =  bank 
4)  and  mode  chooses  which  chip  has 
access  to  the  extra  banks 
(0  =  6502/ANTIC,    1  =  ANTIC, 

2  =  6502,  3  =  neither). 

A  word  of  caution:  One  wrong 
POKE  into  this  critical  memory  lo- 
cation could  instantly  disable  the 
operating  system  or  BASIC  or  both, 
triggering  a  hopeless  system  crash. 
The  only  recovery  might  be  to 
switch  the  machine  off  and  then  on 
again,  wiping  out  your  program.  So 
be  careful  when  experimenting,  ® 
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Part  1  of  this  series  introduced  the 
basic  concepts  of  Atari  player /missile 
graphics  and  showed  how  to  display 
all  four  player  strips  on  the  screen. 
This  month.  Part  2  demonstrates  hozv 
to  redefine  players  into  any  shapes 
you  want  and  how  to  move  them 
horizontally. 


If  you  ran  last  month's  example 
program,  you  saw  the  Atari's  play- 
ers as  they  really  appear:  four  col- 
ored strips  which  are  eight  bits 
wide  and  taller  than  the  screen.  To 
really  make  use  of  player/missile 
graphics,  your  program  must  trans- 
form these  featureless  strips  into 
shapes  of  your  own  design.  It  isn't  a 
difficult  task,  though  it  helps  if  you 
have  a  grasp  of  binary  numbering. 
But  even  if  you  know  nothing  about 
binary,  we'll  provide  plenty  of  step- 
by-step  examples  so  you  can  learn 
by  experimentation. 

First,  run  last  month's  program 
again,  (For  those  who  missed  it,  it's 
listed  below  as  Program  1,)  When 
the  program  finishes,  you  should 
see  four  colored  strips  at  the  right 
side  of  the  screen  and  the  READY 
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prompt  at  the  left.  Don't  press  SYS- 
TEM RESET  or  any  other  keys  for 
now;  we'll  illustrate  how  shapes  are 
defined  by  changing  one  of  these 
players  in  direct  mode  so  you  can 
see  the  effects  immediately. 

If  you  refer  to  the  P/M  memo- 
ry map  in  Part  1,  you'll  notice  that 
the  memory  area  for  the  four  play- 
ers extends  from  PMBASE -1-1024 
to  PMBASE -1-2048.  That's  a  total  of 
1,024  bytes,  or  IK.  (Remember,  this 
program  is  using  single-line  resolu- 
tion P/M  graphics,  so  each  of  the 
four  players  is  256  bytes  tall.  If  it 
were  using  double-line  resolution, 
each  player  would  be  only  128 
bytes  tall,  and  player  memory 
would  extend  from  PMBASE  +  512 
to  PMBASE -I- 1024.) 

The  numbers  stored  in  this 
memory  area  determine  the  shape 
of  each  player.  Right  now,  the 
memory  area  for  all  four  players  is 
filled  with  the  number  255,  POKEd 
there  by  line  90  of  Program  1,  The 
players  appear  as  solid  strips  be- 
cause 255  is  the  largest  number 
which  can  be  stored  in  a  single  byte. 
The  key  to  defining  a  shape  is  to 
selectively  display  only  parts  of  the 
player  strip  by  POKEing  numbers  be- 
tween 0  and  255  into  the  player's 
memory  area. 

Building  A  Box 

Let's  start  by  redefining  the  shape 
of  player  0  {by  custom,  the  four 
players  are  numbered  0  to  3).  Refer- 
ring again  to  the  P/M  memory  map 
in  Part  1,  notice  that  player  O's 
memory  extends  from  PMBASE -|- 
1024  to  PMBASE  + 1280  (256  bytes). 
This  is  the  target  for  our  POKEs.  In 
direct  mode — that  is,  without  a  line 
number — type  this  line  and  press 
RETURN: 

FDR  X=PMBASE+1024  TO  PM 
BASE+12B0IPOKE  X,0tNEXT 
X 

You  should  see  the  player  0 
strip  disappear.  Why?  Because  this 
line  POKEs  256  zeros  into  the 
memory  area  for  player  0,  erasing 
the  255s  previously  stored  there. 
Notice  that  players  1,  2,  and  3  re- 
main unaffected. 

Now  let's  restore  part  of  the 
player  0  strip  to  make  a  simple 
shape.  One  by  one,  enter  the  fol- 
lowing lines,  pressing  RETURN 
each  time: 


POKE  PMBASE+1 152, 255 

POKE  PMBASE+1 133, 129 

POKE  PMBASE+1 154, 129 

POKE  PMBASE+11S5, 129 

POKE  PMBflSE+1 156, 255 

Each  time  you  press  RETURN, 
you  should  see  a  hollow  box  taking 
shape  where  the  player  0  strip  used 
to  be.  If  you  examine  the  POKE 
statements,  you'll  notice  that  the 
first  number  in  each  statement  is  a 
memory  address  in  the  middle  of 
the  player  0  memory  area.  These 
addresses  determine  the  shape's 
vertical  position  within  the  strip — 
and  therefore  its  vertical  position 
on  the  screen. 

The  second  number  in  each 
statement  actually  defines  part  of 
the  box.  Experiment  by  POKEing 
other  numbers  between  0  and  255 
into  these  addresses  (as  well  as  oth- 
er addresses  in  the  player  0  memo- 
ry area).  Once  you  learn  how  these 
numbers  are  arrived  at,  you  can 
create  almost  any  shape  you  want. 


When  a  certain  bit  position  in  a 
player/missile  strip  is  turned  "on," 
it  appears  onscreen  as  a  tiny  dot, 
Bits  which  are  turned  "off"  do  not 
appear  onscreen.  To  define  a  shape, 
then,  you  have  to  figure  out  which 
bits  to  turn  on,  add  up  the  bit  values 
of  their  positions,  and  POKE  the 
resulting  number  into  the  appropri- 
ate memory  address. 

The  accompanying  figure 
makes  this  explanation  more  clear. 
It  shows  the  bit  pattern  for  a  player 
defined  as  a  happy  face.  The  bit 
values  are  the  numbers  running 
across  the  top  of  the  figure;  notice 
now  the  values  double  for  each  bit 
position  running  from  right  to  left. 

The  numbers  running  down 
the  side  of  the  figure  are  the  byte 
values,  or  the  sums  of  the  bit  values 
for  each  byte.  To  arrive  at  the  byte 
values,  you  add  up  all  the  bit  values 
for  "on"  bits  in  each  row.  For  in- 
stance, the  top  row,  or  byte,  has  two 
bit  positions  turned  "on":  bits  8  and 


Calculating  byte  values  for  o  player  shape. 

BIT  VALUE  =  128    64      32      16       8      4        2       1  | BYTE  VALUE 


11  BYTES 


Patterns  Of  Bits 

The  numbers  between  0  and  255, 
when  POKEd  into  a  byte,  represent 
bit  values  in  the  binary  number  sys- 
tem. These  bit  values  translate  di- 
rectly into  player  shapes. 

A  byte  contains  eight  bits,  or 
positions.  Each  position  has  a  dif- 
ferent value  ranging  from  1  to  128, 


16.  Therefore,  the  byte  value  for 
that  row  is  8  -H  16,  or  24.  The  next 
byte  has  four  bit  positions  turned 
"on":  bits  4,  8,  16,  and  32.  There- 
fore, the  byte  value  is  4  -I-  8  -H  16 
+  32,  or  60.  All  the  other  byte 
values  are  determined  in  a  similar 
fashion.  These  are  the  numbers  you 
POKE  into  the  player  memory  area 
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to  make  the  shape  appear. 

To  see  this  in  action,  press 
SYSTEM  RESET  and  run  Program  1 
again.  When  it  stops,  fill  the  player 
0  memory  area  with  zeros  using  the 
FOR-NEXT  loop  as  we  did  before. 
Then  enter  these  lines,  pressing  RE- 
TURN after  each  one: 


POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 
POKE 


PMBASE+1 
PMBftSE+l 
PMBASE+1 
PMBASE+1 
PMBASE+1 
PMBASE+1 
PMBASE+1 
PMBASE+1 
PMBASE+1 
PMBfiSE+1 
PMBASE+1 


152, 
153, 
154, 
155, 
156, 
157, 
15B, 
159, 

i&a, 

161  , 
162, 


24 

60 

126 

90 

219 

255 

219 

195 

102 

60 

24 


Each  time  you  press  RETURN,  an- 
other byte  of  the  player  shape 
should  appear. 

Try  designing  your  own  shape 
using  a  blank  version  of  the  grid  in 
the  figure.  After  coloring  in  each 
square  to  make  the  shape,  add  up 
the  bit  values  to  arrive  at  the  num- 
bers for  your  POKE  statements.  Re- 
member that  your  shape  can  be 
only  eight  bits  wide,  but  can  be  as 
tall  as  the  screen. 

Storing  Player  Shapes 

When  you're  writing  a  program 
that  defines  player  shapes,  it's  in- 
convenient to  POKE  the  byte  val- 
ues into  memory  in  direct  mode,  of 
course.  Usually  the  byte  values  are 
stored  in  a  DATA  statement,  re- 
trieved by  a  READ  statement  with- 
in a  FOR-NEXT  loop,  and  then 
POKEd  into  memory. 

To  see  an  example,  add  these 
lines  to  Program  1: 


XT  X 
100  FDR  X*l  TO  11 
110  READ  A 

120  POKE  PMBASE+1 152+X, ft 
130  NEXT  X 

140  DATA  24,60,126,90,219 
,255, 219, 195, 102,60, 2 


Line  90  clears  out  the  player 
memory  area  with  zeros.  Lines 
100-13U  are  the  loop  which  READs 
the  DATA  in  line  140.  Notice  that 
line  120  POKEs  the  byte  values  into 
the  middle  of  the  player  0  memory 
area.  To  define  this  shape  as  player 
1,  you  could  simply  add  256  to  this 
address;  to  define  it  as  player  2,  add 
512;  and  to  define  it  as  player  3,  add 
768. 


Missiles  are  defined  in  a  simi- 
lar way,  with  one  important  differ- 
ence: Because  each  missUe  is  only 
two  bits  wide,  all  four  missiles 
share  the  same  amount  of  memory 
as  a  single  player.  That  means  the 
bit  patterns  are  two-bit  slices  of  the 
grid  in  the  figure.  By  referring  to 
this  figure  and  the  P/M  memory 
map  in  Part  1,  you  can  see  that 
missile  0  is  defined  by  adding  the 
bit  values  1  and  2;  missile  1  is  de- 
fined by  the  bit  values  4  and  8; 
missile  2  is  defined  by  the  bit  values 
16  and  32;  and  missile  3  is  defined 
by  the  bit  values  64  and  128. 

Of  course,  with  only  two  bits  to 
work  with,  missile  shapes  are  pret- 
ty limited.  That's  why  they're  used 
mostly  in  games  as  "bullets"  fired 
by  player  shapes. 

Horizontal  Animation 

By  now  you're  probably  wondering 
how  to  animate  the  shapes  you've 
created.  We'll  tackle  horizontal 
movement  first  because  it's  the  eas- 
iest; we'll  save  vertical  animation 
for  Part  3  next  month. 

In  Part  1  we  mentioned  that 
each  player  has  a  horizontal  positmx 
register,  a  memory  location  which 
determines  the  horizontal  place- 
ment of  the  player  on  the  screen. 
These  memory  locations  are  52348 
for  player  0,  53249  for  player  1, 
53250  for  player  2,  and  53251  for 
player  3.  Line  80  of  Program  1 
POKEs  these  registers  to  group  all 
four  players  together  near  the  right 
edge  of  the  screen.  Any  number 
from  0-255  can  be  POKEd  into  the 
registers,  but  the  range  of  numbers 
which  position  the  player  on  the 
visible  part  of  the  screen  is  only 
about  45  to  205. 

Moving  a  player  horizontally  is 
as  simple  as  POKEing  different 
numbers  into  the  appropriate  posi- 
tion register.  Add  these  lines  to 
Program  1: 


100  FDR  X=45  TO  205 
110  POKE  5324B,X 
120  NEXT  X 


When  you  type  RUN,  this  loop 
moves  player  0  across  the  screen 
from  left  to  right.  By  changing  the 
register  address  in  line  110,  you  can 
move  any  of  the  four  players. 

Missiles  are  moved  horizontal- 
ly like  players;  the  four  horizontal 


position  registers  for  the  missiles 
are  at  memory  locations  53252  to 
53255.  To  see  the  missiles  on- 
screen, add  these  lines  to  Program 
1: 


85  POKE  53252, 140;POKE  53 

253,144!PDKE  53254,148 

I  POKE  53255,152 
90  FOR  X-PMBASE+768  TO  PM 

BASE+204S! POKE  X,25S:N 

EXT  X 


One-Way  Registers 

There's  only  one  tricky  detail  to 
keep  in  mind  when  manipulating 
the  horizontal  registers — they  are 
write-only  memory  locations, 
which  means  they  can  be  POKEd 
but  do  not  return  useful  values 
when  PEEKed.  This  makes  your 
programming  more  complicated, 
because  you  can't  keep  track  of  a 
player  or  missile's  horizontal  screen 
position  merely  by  PEEKing  its  hor- 
izontal register.  Instead,  you  have 
to  set  aside  a  variable  for  each  ob- 
ject to  store  its  horizontal  position. 
Every  time  the  object  moves,  your 
program  must  update  the  corre- 
sponding variable. 

This  technique  is  demonstrat- 
ed in  Program  2.  It's  a  modified 
version  of  Program  1  that  lets  you 
move  player  1  left  or  right  with  a 
joystick  plugged  into  port  1.  Notice 
how  the  variable  PI  keeps  track  of 
the  player's  horizontal  position. 
Also  notice  how  player  1  moves 
over  players  2  and  3,  but  beneath 
player  0.  These  different  display  pri- 
orities let  your  programs  simulate 
3-D  graphics  effects. 

Try  modifying  Program  2 
yourself  to  move  the  other  three 
players.  Be  careful  about  moving 
the  player  too  far  off  the  edges  of 
the  screen,  though — if  the  program 
tries  to  POKE  a  value  smaller  than  0 
or  greater  than  255  into  the  hori- 
zontal register,  it  will  crash  with  an 
error. 

In  Part  3,  we'll  cover  a  method 
of  vertical  animation  and  a  few  oth- 
er details  about  player/missile 
graphics  as  well. 


For  instructions  on  entering  these  listings, 
please  refer  to  "COMPUTE! 's  Guide  to  Typing 
!n  Programs"  published  bimonthly  in  compute!. 

Program  1 :  P/IM  Demo 

IIF  10  POKE  106, PEEK  tl06) -B 
NF  20  POKE  54279,  PEEK  (106} 


102     COMPUTEI      OctObe«1985 


HD  30 

CN  40 
KLS0 
Pn60 
W  70 


PA  B0 


DN  ?0 


BRAP 

0,0 

PhlBA 

POKE 

POKE 

POKE 

98lP 

07,  1 

POKE 

249, 

iPOK 

FOR 

MBAS 

NEXT 


HICS  0ISETCOLOR  2, 

SE»PEEK (106) «ZS6 

559,62 

53277,3 

704,6BsPOKE  705, 1 
OKE  70&, I6B1POKE  7 
4B 

5324B, 1601  POKE  53 
1701  POKE  53250,180 
E  53251 , 190 
X-PMBASE+1024  TO  P 
E+204BiPDKE  X,2S5i 


Program  2:  Horizontal 
Animation 


10 
20 
30 

40 
50 
60 
70 


80 


90 


100 
110 
120 

130 

131 
140 


POKE  106, PEEK C106) -B 

POKE  54279, PEEK(106> 

GRAPHICS  0ISETCOLQR  2, 

0,0 

PI1BASE=PEEK  (  106)  «2a6 

POKE  559,62 

POKE  53277,3 

POKE  704,68iPOKE  705,1 

9BiP0KE  706,16B:POKE  7 

07, 148 

POKE  53248, 160SPOKE  53 

249,170lPOKE  53250,180 

•POKE  53251 , 190 

FOR  X-PMBASE+1024  TO  P 

MBASE+2048tPOKE  X,255t 

NEXT  X 
Pl-170 
S-STICK(0) 

IF  S-7  THEN  P1=P1+1 ! I 
F  P1>Z55  THEN  Pl-255 
IF  S-11  THEN  Pl=Pl-lt 
IF  PKl  THEN  Pl-1 
POKE  53249, PI 
SOTO  110  € 
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Lightning 

Renumiser 

For  Atari 


Raymond  Citak 


This  fast,  convenient  utility  renum- 
bers any  BASIC  program.  It  runs  on 
any  Atari  400,  800,  XL,  or  XE  with  at 
least  48K  RAM. 


If  you  write  BASIC  programs,  you 
know  how  frustrating  it  can  be  to 
run  out  of  space  to  insert  program 
lines,  especially  when  the  program 
is  nearly  finished.  Since  Atari 
BASIC  has  no  RENUMBER  com- 
mand, you  may  be  forced  to  renum- 
ber dozens  of  lines  manually, 
creating  the  risk  that  you'll  inadver- 
tently delete  or  misnumber  a  line. 
"Lightning  Renumber"  removes 
that  worry  and  saves  a  lot  of  time, 
too.  It  can  handle  any  Atari  BASIC 
program,  and  it  renumbers  internal 
line  references  as  well  as  the  lines 
themselves.  Because  it  uses  a  ma- 
chine language  (ML)  routine,  it 
does  the  job  in  only  a  few  seconds. 
But  it's  easy  enough  for  anyone  to 
use,  even  if  you  don't  know  any- 
thing about  machine  language. 

Type  in  and  save  Lightning  Re- 
number as  listed  below,  then  run  it. 
The  program  offers  two  options. 
You  can  either  write  the  ML  routine 
as  a  binary  (machine  language)  file 
to  disk,  or  POKE  it  directly  into 
memory.  The  binary  file  option  is 
straightforward:  After  you  desig- 
nate the  drive  number,  the  program 
creates  and  locks  a  binary  file 
named  RENUMBER.  OBJ  on  your 


disk.  The  binary  file  can  then  be 
loaded  into  memory  and  called 
with  a  USR  statement  (see  below) 
whenever  you  like.  If  you  don't 
have  a  disk  drive,  select  the  second 
option  to  POKE  the  ML  into 
memory. 

Call  It  With  USR 

Once  the  ML  routine  is  in  memory, 
enter  NEW  and  load  the  BASIC 
program  you  want  to  renumber. 
Now  you  can  call  the  ML  routine  by 
typing  in  a  USR  statement  and 
pressing  RETURN.  The  USR  state- 
ment must  include  three  numbers: 
the  address  of  the  routine  (always 
38900),  the  starting  line  number, 
and  the  line  increment  value.  For 
example,  the  statement  U=USR 
(38900,10,10)  renumbers  a  pro- 
gram so  the  first  line  is  10  and  the 
rest  are  numbered  in  increments  of 
10  (20,  30,  and  so  on).  To  start  with 
line  1000  and  renumber  in  incre- 
ments of  100,  use  the  statement 
U=USR(38900,1000,100),  and  so 
on.  When  the  message  **RENUM- 
BERED**  appears,  the  job  is  com- 
plete. At  this  point,  you  should 
resave  the  renumbered  program. 

The  routine  checks  for  several 
errors.  First,  it  makes  sure  the  re- 
numbered program  will  not  have 
line  numbers  above  32767.  If  the 
values  you  specify  in  the  USR  state- 
ment would  create  a  line  number 
greater  than  32767,  you'll  get  the 
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message  ERROR  —  CHANGE 
YOUR  USR  ARGUMENTS.  Enter  a 
new  USR  statement  with  appropri- 
ate values. 

Incorrect  line  references  are 
detected  as  well.  For  instance,  your 
program  may  contain  the  statement 
GOTO  300  when  no  line  300  exists. 
When  such  an  error  occurs,  you'll 
see  the  message  ERROR  —  LINE  # 
MISMATCH.  Mismatched  line  ref- 
erences (300  in  this  example)  are 
replaced  by  55555,  and  the  rest  of 
the  program  is  renumbered  as  usu- 
al. When  this  error  message  ap- 
pears, you  must  LIST  the  program 
and  change  any  55555  line  refer- 
ences to  the  correct  line  numbers 
before  resaving  the  program. 

TRAP  statements  (except  for 
TRAP  40000)  are  also  renumbered 
by  this  routine.  However,  it  cannot 
change  computed  line  references 
(GOTOs  or  GOSUBs  that  use  a 
variable  to  refer  to  a  line  number).  If 
your  program  uses  computed  line 
references,  LIST  the  program  and 
change  them  yourself  after  the  rest 
of  the  program  is  renumbered. 

Possible  Memory  Conflicts 

Although  Lightning  Renumber  is 
designed  to  be  reliable,  it's  possible 
to  disrupt  it  by  running  BASIC  pro- 
grams. The  ML  normally  resides  in 
high  memory  just  beneath  the  dis- 
play list  in  GRAPHICS  0.  Running 
a  BASIC  program  that's  very  long 
or  that  uses  the  same  memory  area 
for  other  graphics  modes,  player- 
missile  data,  etc.,  may  overw-'rite 
and  destroy  the  ML.  When  that  oc- 
curs, trying  to  call  the  routine  may 
crash  the  computer  (and  destroy 
your  program).  When  in  doubt, 
save  your  BASIC  program  and  re- 
load the  binary  file  (RENUMBER- 
.OBJ)  from  disk;  then  reload  the 
BASIC  program  and  call  the  routine 
with  USR. 

If  you  use  this  routine  fre- 
quently, you  may  want  to  include 
the  USR  call  within  the  BASIC  pro- 
gram itself.  Since  line  32767  will 
never  be  renumbered,  place  the 
USR  statement  in  that  line.  Then 
you  can  renumber  the  program  at 
any  time  by  entering  GOTO  32767. 

You  could  also  create  an 
AUTORUN.SYS  file  that  loads 
Lightning  Renumber  into  memory 
automatically  when  the  disk  is 
booted.   If  you   already  have   an 


AUTORUN.SYS  file  on  the  disk, 
you  can  append  the  renumber  file 
to  it  from  the  DOS  menu.  Choose 
the  Binary  Save  option,  then  type  in 
AUTORUN.SYS/ A, 97F4,9BFF. 
Lighming  Renumber  will  be  ap- 
pended to  the  existing  AUTO- 
RUN.SYS file  and  will  load 
automatically  when  you  boot  that 
disk. 

If  you  want  to  save  typing, 
send  a  blank  disk  or  tape,  a  self- 
addressed  postage-paid  mailer,  and 
$3  to: 

Raymond  Citak 
1514  Park  Avenue 
Laramie,  WY  82070 

Special  thanks  to  W.  A.  Bell  for 
his  useful  line  dump  routine  which 
appears  in  COMPLir£.''s  First  Book 
of  Atari. 

Lightning  Renumber 

For  instructions  on  entering  tliis  listing,  please 
refer  to  "COMPUTEI's  Guide  to  Typing  In 
Programs"  published  bimonthly  In  computei. 

JP  10  DIM  DRIVE*  (2)  ,  A«(15>  :P 
OKE  709,0iPaKE  710,168 
: POKE  712, 146 

00  20  ?  CHR«  (  125)  ;  ?  >?  " 

i9spptCEsy  mnMnnzniMzmnii 

SggJM" 
HG  30  ?  "TO  LOAD  THIS  OBJECT 
FILE  DIRECTLY 
C5  SPACE3>INTO  MEMORY 
AND  NOT  TO  DISK,  PRESS 

EE  40  ?  "KEY  ";CHR«  C34)  I  "L"t 
CHR«(34)|".    REQUIRES 
4aK  MEMORY. "I?  "PRESS 
ANY  KEY  FOR  DISK  WRITE 


■BET  #4 

1440 


eg  50  OPEN  #4,4,0,  "K" 

,Zt  IF  Z-76  THEN 
DI  60  CLOSE  »4 
11170  ?  CHR»(  125)1?  1?  1?  " 

{6  BPACES>M;lJ:[IJSI=l^-MTr? 

RJ  60  ?  I?  "ttREQUIRES  4BK  M 

EMORY  AND  DOS  v.2.t«" 
fU  90  7  1 7  "To  which  disk  dr 
iv>  wDLild  yoii  1  i  ka  the 
-Fil*  HrittKD  to  <D1,D2 
, D3, or    D4) "| 
LP  100  INPUT  DRIVE* 
HO  1  10  QOaUB  1380 
LC120  7  I  7  "Ona  iitDinent  whil 

•  I  writa  tha  f i 1 •  to 

"  I  7  DRIVE*;  ".  .  .  " 
III130  A*  (1  ,  2) -ORIVEti  A*(3,  1 

S ) - " I  RENUMBER . OB J " 
HB  140  TRAP  300iaPEN  «2,S,0, 

A* 
a   150  TRAP  160 
01  160  READ  Bi  PUT  #2,8 
SI  170  QOTQ  160 
GE  180  CLOSE  #2 
PK190  OPEN  «1,  12,0,  AtiXIO  3 

S,«l ,0, 0, A* 
Fl(200  CLOSE  «1 
OF  210  7  CHR*  (  125)  i  7 
9*220  7  "Fll*  is  now  wrltta 

n  to  " |DRIVE*| ". " 
PK  230  ?  "You  nay  now  uaa  th 

■  DOS  menu  aalaction' 


L'  to  placa  the  ranuiii 
bar  program  " 

CK  240  ?  "into  mamory.   Ratu 
rn  to  BASIC,  load 
iZ    SPACESJfila  to  ba 
ranumbarad,  and  uaa" 

DM  250  ?  "U-USR(3B900,  atart 
1 ng  1 i  na  numbar , 
C4  SPACES>incrainent) 
to  ranuinber  your  prog 
ran.  " 

8E  260  7  "Or  placa  tha  USR  a 
tatanant  Into  your   p 
rogram  at  Una  32767. 
Watch  ■for" 

PI  270  7  "paaalbla  ovarwrlta 
o-F  tha  ranumbar 
t4  SPACE8>progra<n  if 
RUNning  a  BASIC  progr 
am" 


«2e0 

GE  290 

msee 

(J  3  10 
CL  320 
tL  330 

IK.  340 
M350 
GF  360 
GN  370 
OL  3B0 
NS  390 

lA  400 

OC  410 
JH  420 
IK  430 
EH  440 

U  4S0 

U460 
IF  470 
UK  4B0 
W490 
to  500 

a  510 

CES20 
CJ  530 


7  "that  changaa  SRAPH 
tCS  modaa,  or  uaaa   o 
thar  high  nanory." 
POKE  709,202iPaKe  710 
,  14SiPaKE  712,0lEND 
?  CHR*(12S) i7  i7  "ERR 

DR  #"11?  PEEK  <  !''=>  I  '  ? 

"  trying  to  wrlta  th 
a  f i la. . . " iFDR  I-l  TD 

500INEXT  DRUN 
REM  THIS  DATA  FOR  DIS 
K  WRITE  ONLY 
DATA  235,255,244,151, 

2SS, 15S 

REM  THIS  DATA  FOR  MEM 

ORY  3S900<*97F4)  TO  3 

993309BFF) 


DATA 
6,  13 
DATA 
5,  13 
DATA 
132, 
DATA 
2,  16 
DATA 
20B, 
DATA 


76, 
3,  20 
.  204 
;3,20 

201 
141, 

177 
5,  20 
I  101 
3,76 

14B 


B0,  IS 
3,  165 
,  169, 
6,  133 
,  14,2 
243,  t 
,203, 
7,208 
,152, 
,40,  1 
.  152, 


151  ,  1 
DATA 
243,  1 

00 


i3,  16 
137 

1, 13: 

,  207 
.40,  1 
51,1 
32,  6 

I,  10 
165 
52,3; 
172 


,5,13 
,133 
3,20 
,96 
,96, 
36 

1,  15 
32 
207, 
2 
243, 


69,0, 133 
206, 133, 
51 ,200,  2 


DATA 

a, 240 

DATA 

7,203 

DATA 

23,24 

DATA 

,66,1 


200,200, 
i,  1  ,96,  13 
201 ,3,24 

;,20i,  14, 

136, 177, 
i0,  11,  ""»' 


,205, 133 
207, 141, 
00,200,2 

96, 201, 1 


S6, 152 
»0, 249,  17 
, 20B, 244 


20H, Z41 
. . , 203, 201, 

r»,  X  1.  ,  201  ,  24  ,  240 
7,201,4, 240, 3, 76 


DATA 

43,  1 

1 

DATA 

,240 

DATA 

,201 

DATA 

240, 

DATA 

169, 

DATA 

141, 

33 

DATA 

206, 

12 

DATA 

213, 

14 

DATA 


7,201,4, : 
52,  169,  1 


133,207 
51 , 136, 17 

10,240,3 
, 28,201  , 2 

24,201 , 2 
, 13,240, 1 

4, 240, 12 
e , 20 1,35, 

1 , 96,32, 
1, 133.2  07 

172,243, 

242. 151.1 

205, 165, 

200. 177. 2 

200, 177, 
200, 177, 2 


96, 172,2 
7, 203,20 

2,201,  12 

3,  240 

4, 240,20 

6,  201 

,201,27, 

240 

220, 154, 

,96 

151 , 138, 

65. 136. 1 

137, 133, 

03. 133.2 

203, 133, 
03, 133,2 


200, 177, 203, 133, 
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213,200, 177,203, 133,2 

lt> 
nPS40  DATA  200,177,203,133, 

217,32, 198, 154,32,210 
m 550  DATA  217,169,0,141,24 

0, 151, 141,241, ISl , 160 
HFS60  DATA  0,177,203,200,1? 

7,212,208,6, 177,203 
EC  570  DATA  197,213,240,30,3 

2,90, 1S4, li0,2, 177 
IP  380  DATA  205,24,101,205,1 

33,203, 144,2, 230,206 
IIHS90  DATA  238,240,151,173, 

240, 151,206,3,236, 241 
PP600  DATA  151,74,207,152,1 

73,240, 151,141 ,234, 15 

1 
CK&10  DATA  173,241,151,141, 

235. 151. 173.230. 131. 1 
41 

m 620  DATA  236,191,173,231, 

131, 141,237, 131,32,41 
At  630  DATA  155,24,173,236,1 

51, 109,226, 1  SI,  133,21 

2 
A!  640  DATA  173,239,151,109, 

229, 151, 133,213, 32, 17 

0 
1)650  DATA  217,172,243,151, 

174.242. 151.200. 165.2 
12 

C1660  DATA  145,203,200,165, 

213, 143,203,200, 163,2 

14 
CO  670  DATA  145,203,200,165, 

213, 145, 203, 200, 165,2 

16 
U660  DATA  143,203,200,165, 

217, 145,203, 96, 104, 10 

4 
to  690  DATA  141,229,131,104, 

141 , 228, 151 , 104, 141,2 

31 

DATA  151,104,141,230, 

151, 173,6,228, 170,232 

DATA  138,141,154,153, 

141. 114. 154. 141. 171. 1 
54 

DATA  141,232,134,173, 
7,228, 141, 133, 153, 141 
DATA  115, 134, 141, 172, 

154. 141.253. 134. 173.2 
30 

DATA  151,208,8,173,23 
1, 151,208,3,76, 244 
DATA  134,32,138,155,1 
62, 13,  138,72,  189,244 
DATA  153,32,176,242,1 
04, 170,202, 16,243,32 
DATA  247,151,160,0,17 
7,203,201,255,240, 14 
DATA  201,0,208,20,200 
,177, 203,201, 126, 206 
DATA  13,76,2,134,200, 
177,203,201, 127,208 
DATA  3,76,2,134,160,2 
, 177,203, 170, 200 
DATA  200,177,203,201, 
22,240,22,201 , 135,240 
DATA  6,32,8,132,76,20 
2,  153,  1S2, 133, 206 
DATA  230,208,228,208, 
240, 3,76,202, 153, 138 
DATA  24,101,203,133,2 
03, 144, 2,230,204,76 
DATA  164,153,155,155, 
46,46,46, 103, 1 10, 103 
DATA  107, 114, 111,87, 1 
55, 125, 32,247, 151, 173 
DATA  220,151,133,205, 
173,229, 151, 133,206, 1 
60 

II  880  DATA  0,177,203,201,25 


IIH700 

K7t« 

118  720 

(F  730 

EB740 

L6  730 

JM  760 

JK  770 

JC  760 

H*I790 

n  800 

LK610 

M620 

KFe30 

FOe40 

KHeS0 

H.  860 

IIL870 

m  1170 


PL  1160 


HI  1190 


m  1200 


K  1210 


n  1220 


DATA 

210, 

DATA 

32,  1 

41 

DATA 

,  151 

5 

DATA 

,  144 

31 

DATA 

,  23B 

,  109 

DATA 

,  151 

,  151 

DATA 

141, 

151 

DATA 

,239 

51 


72,67,3 
207,210, 

153, 169 
51 , 141,2 

236, ISl 
, 162, 16, 

151, 110 
,40,24,1 

109,236 
, 151, 173 

237, 151 
, 176, 153 

24, 109, 
236, 151 , 

109,233 
, 151,24, 


2,43,32, 
210, 197 
,0,141,2 
33, 131, 1 

,141, 239 
24,78,23 

,234, 151 
73,236, 1 

,151,141 
,239, 131 

, 141,239 
,  173,236 

232, 151, 
173,239, 

, 131, 141 
14,236, 1 


DATA  46,237,151,144, 

13,24, 14,232, 151 ,46 

DATA  233,151,236,232 

,151,76, 134, 155, 14,2 

32 

DATA  151,46,233,151, 

202, 208, 176,96, 169,2 

35 

DATA  141,240,151,141 

,241, 131,32,247, 151, 

160 

DATA  0,177,203,206,7 

,200, 177,203,201, 128 

DATA  240,29, 160,2, 17 

7,203,24, 101,203, 133 

DATA  203,163,204,103 

,0, 133,204,238,240,  1 

SI 

DATA  173,240,131,208 

,3,238,241, 151,76, 14 

9 

DATA  153,173,240,151 

, 141,234, 131, 173, 241 

,  151 

DATA  141,235,151,173 

,230, 151, 141,236, 151 

,173 

DATA  231,151,141,237 

, 131,32,41, 135,24, 17 

3 


DATA 
,  151 
,239 
DATA 
,141 
36 

DATA 
,  151 
,  151 
DATA 
134 
REM 
NTRY 
IF  D 
OR  L 
N  14 
IF  D 
R  DR 

DRI 
DRIV 

143 
POP 
■  ntr 


236, 151 
,  141,238 

151, 109 
,239, 151 

169,254 
, 169, 127 

48, 1, 96 

CK  FOR  C 

RIVE* ( 1 , 

EN(DRIVE 

10 

RIVE«<2, 

IVE«(2,2 

VE«<2,2) 

E»  (2,2>- 

0 

I  7  1 7  "E 

y.   Try 


,  109,228 
,  151,  173 

, 229, 151 
, 176, 14, 

,237,238 
,237,239 

,76,242, 

DRRECT  E 

1  )  <>  "  D  ■' 
»)-l  THE 
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The  World  Inside  the  Computer 

Fred  D'Ignazio,  Associate  Editor 


More  Adventures  Of  Junior,  The  Robot 


Last  month  I  described  the  trials  of 
traveling  across  the  country  with  a 
personal  robot  ("A  Robot  Toddler," 
September  1985).  Among  other 
things,  my  Heath  HEROjr — nick- 
named Junior — had  panicked  in  the 
coat  closet  of  a  jetliner  and  started 
screaming  for  help,  alarming  some 
of  the  passengers. 

We  finally  got  Junior  quieted 
down  again,  but  more  incidents 
were  to  follow.  When  we  reached 
Chicago's  giant  O'Hare  Airport,  I 
suddenly  realized  that  our  connect- 
ing flight  was  at  the  opposite  end  of 
the  terminal.  Would  I  have  to  walk 
Junior  clear  across  the  airport? 
Luckily,  two  porters  came  to  my 
rescue  and  pointed  out  a  luggage 
cart  I  could  rent  for  only  a  dollar,  A 
moment  later  Junior  and  I  were  sail- 
ing along  the  corridors  of  O'Hare. 
Junior  was  perched  high  on  the 
front  of  the  cart  singing  "Summer- 
time! Summertime!  Sum-sum- 
summertime!"  Meanwhile,  I  was 
pushing  the  cart  like  a  good  rick- 
shaw boy  and  warning  people, 
"Watch  out  for  the  robot!  Please 
clear  the  way!  The  robot's  trying  to 
catch  a  plane!" 

Drinks  For  Junior 

I  always  tried  to  keep  Junior  quiet 
when  loading  him  on  a  jet.  I  felt  the 
best  strategy  was  to  keep  a  low 
profile  so  nobody  would  have  sec- 
ond thoughts  about  flying  with  a 
robot.  But  it  was  no  use.  It's  like 
accompanying  Michael  Jackson  and 
expecting  no  one  to  notice.  Every- 
one on  board  always  seems  to  be 
aware  of  Junior.  And  everyone 
seems  to  delight  in  teasing  me 
about  him. 

For  instance,  after  stowing  Ju- 
nior in  the  closet  and  collapsing  in 
my  seat,  a  man  came  up  and  said, 
"Your  robot  just  woke  up  and  left 
the  plane!"  I  leaped  to  my  feet, 
alarmed,  and  he  pushed  me  gently 
back  down.  "Just  kidding,"  he  said. 


Another  time,  a  flight  atten- 
dant brought  me  a  soda  and  a  glass 
of  champagne.  I  had  ordered  the 
soda,  but  not  the  champagne.  "The 
champagne's  for  Junior,"  she  ex- 
plained, "compliments  of  the 
captain." 

After  one  long  flight,  I  headed 
for  the  men's  room  as  soon  as  we 
landed.  Naturally,  I  carried  Junior 
along.  Behind  me,  a  number  of  men 
who  were  on  the  same  flight  saw  us 
enter  the  men's  room.  They  began 
laughing  and  followed  us.  "This 
I've  gotta  see,"  said  one.  I  turned 
around  and  gave  him  a  look  of  dis- 
approval, then  disappeared  into 
one  of  the  stalls.  After  all,  even  a 
robot  deserves  his  privacy. 

Is  He  Alive  Or  Isn't  He? 

Often,  while  waiting  around  to 
board  a  plane,  I  would  set  Junior  on 
the  floor,  wake  him  up,  then  step 
back  and  quietly  observe  people's 
reactions. 

It  was  fascinating.  I  loved  to 
see  the  childlike  curiosity  and  play- 
fulness Junior  would  evoke  in 
adults.  And  it  was  amazing  to  see 
the  paradox  Junior  created  in  the 
adults'  minds.  I  could  almost  see 
them  wondering,  "Is  he  alive,  or 
isn't  he?"  And,  "If  he  isn't  alive, 
why  does  he  seem  to  be  alive?" 
This  ambiguity  seemed  to  create  a 
tension  in  many  people's  minds 
that  found  its  outlet  in  jokes  about 
Junior  being  my  son. 

I  observed  another  paradox  as 
well.  They  seemed  to  ask  them- 
selves, "Is  this  machine  a  friend  or 
an  enemy?  Is  he  here  to  help  us  do 
our  jobs,  or  will  he  take  our  jobs 
away?" 

The  person  who  asked  these 
questions  the  most  simply  and  elo- 
quently was  the  elderly  cabbie  in 
Roanoke,  Virginia,  who  drove  Ju- 
nior and  me  back  to  my  house  at 
the  end  of  our  journey.  The  cabbie 
was  fascinated  by  Junior  and  drawn 
to  him,  but  his  fascination  was 


mixed  with  a  pinch  of  fear.  He  be- 
gan speculating  about  robots  like 
Junior  becoming  humanlike  and 
driving  taxicabs.  "If  robots  can  do 
everything  a  man  can,"  he  said  as 
he  spat  out  the  window,  "we  ought 
to  hang  it  up."  However,  after  some 
more  thought,  he  decided:  "There 
are  just  too  many  complications  for 
a  robot  to  be  a  good  cab  driver." 
And,  referring  to  the  possibility  of 
robots  getting  out  of  control  and 
taking  over,  he  remarked,  "There's 
more  than  one  way  to  shut  them 
off!" 

The  cabbie's  fascination  and 
affection  for  the  robot  ultimately 
won  out  over  his  fear.  He  pulled  up 
in  front  of  my  house  and  turned 
around  to  face  me  and  Junior.  "You 
know  something?"  he  said.  "I  sort 
of  like  that  old  box." 

Time  For  A  Recharge 

When  the  cabbie  dropped  us  off  at 
the  end  of  our  trip,  we  were  happy 
to  be  home  and  totally  exhausted. 
We  had  traveled  almost  7,000  miles 
together,  and  we  had  remained  the 
best  of  friends  in  spite  of  crowded 
airports,  grilling  from  customs  offi- 
cials, and  Junior's  tendency  to  wan- 
der off  when  1  wasn't  looking. 

But  now  our  trip  was  over,  and 
boy,  were  we  tired!  The  suitcases, 
computers,  and  Junior  were 
sprawled  across  the  front  yard,  and 
I  was  so  groggy  that  I  reclined  on 
the  grass  for  a  little  catnap, 

I  had  just  closed  my  eyes 
when,  in  a  weak  little  voice.  Junior 
pleaded,  "Please  charge  my  bat- 
tery." Then  he  began  mumbling  a 
song:  "All  good  robots  sing  this 
song:  Doo  Dah!  Doooooo...." 

"Okay,  Junior,"  I  said,  getting 
up,  "You  win."  I  hefted  the  little 
robot  on  my  shoulder  and  carried 
him  into  the  house. 

Five  minutes  later  the  two  of  us 
were  fast  asleep.  Q. 
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Computers  and  Society 

David  D.  Thornburg,  Associate  Editor 


Of  Babbages  And  Things 


Computer  jargon  and  concepts 
have  permeated  our  language  in 
strange  ways.  This  came  home  to 
me  one  night  when  I  heard  a  caller 
on  a  talk  show  say  that  she  had 
trouble  "interfacing"  with  her  part- 
ner. I  guess  this  is  just  a  reflection  of 
the  pervasiveness  of  computer 
technology.  Every  new  technology 
spawns  its  own  vocabulary,  and 
computers  are  no  exception. 

In  fact,  the  computer  industry 
has  provided  us  with  both  a  rich 
assortment  of  words  and  a  rich  col- 
lection of  concepts  that  alter  how 
we  think  about  our  world.  While 
the  words  of  technology  wax  and 
wane  in  popularity,  the  concepts 
are  longer-lived.  This  gives  us  the 
chance  to  misjudge  the  newness  of 
a  concept  we  have  just  learned. 
When  this  happens,  a  brief  look  at 
history  often  shows  that  what  we 
thought  was  new  was  known  a  long 
time  ago.  I  got  caught  in  one  of 
these  historical  time  warps  last 
spring.  I  was  teaching  a  graduate- 
level  computer  course  at  Stanford 
University  and  had  introduced  a 
model  of  program  design  that  I 
called  a  microworld. 

To  my  way  of  thinking, 
microworlds  are  made  of  two  kinds 
of  things — objects  and  operators. 
The  objects  have  certain  attributes, 
and  the  operators  work  on  these 
objects  to  create  new  instances  of 
them.  These  new  instances  may  in- 
herit some  or  all  of  the  attributes  of 
the  old  objects.  Sound  like  gobble- 
dygook?  Read  on. 

For  example,  the  microworld 
of  arithmetic  contains  objects  we 
call  numbers.  These  numbers  have 
attributes  (they  may  be  integers, 
decimals,  imaginary,  etc.).  The  op- 
erators for  arithmetic  include  addi- 
tion, subtraction,  multiplication, 
and  so  on.  These  operators  combine 
the  number  objects  to  produce  new 
numbers.  Notice  that  this  way  of 
thinking  about  arithmetic  has  noth- 
ing to  do  vrith  computers. 


Computer  Microworlds 

Because  we  have  devised  ways  to 
represent  both  numbers  and  their 
operations  inside  computers,  the 
microworld  of  arithmetic  is  a  suit- 
able domain  for  implementation  in 
a  computer.  Of  course,  the  arithme- 
tic microworld  is  not  the  only  one 
we  have.  For  example,  word  pro- 
cessing is  a  microworld  which  con- 
tains letters  as  objects  and  insert 
and  delete  as  operators. 

What  I  like  about  this  concept 
is  that  it  provides  a  framework  for 
creating  flexible  computer  pro- 
grams in  nearly  any  domain.  To 
build  a  microworld,  one  has  to 
identify  the  objects  and  operators, 
and  then  build  representations  of 
these  in  the  computer  using  a  suit- 
able programming  language. 

I  thought  this  way  of  looking  at 
programming  was  fairly  new,  but  I 
soon  received  the  shock  of  my  life 
while  reading  a  collection  of  papers 
about  Charles  Babbage  and  the  An- 
alytical Engine — a  nineteenth- 
century  predecessor  to  the  digital 
computer.  At  the  end  of  one  article 
translated  into  English  by  Ada 
Augusta,  Countess  of  Lovelace, 
were  some  notes  added  by  the 
Countess: 

In  studying  the  action  of  the 
Analytical  Engine,  we  find  that 
the  peculiar  and  independent  na- 
ture of  the  considerations  which 
in  all  mathematical  analysis  be- 
long to  operations,  as  distin- 
guished from  the  objects  operated 
upon  and  from  the  results  of  the 
operations  performed  upon  those 
objects,  is  very  strikingly  defined 
and  separated.  It  is  well  to  draw 
attention  to  this  point,  not  only 
because  its  full  appreciation  is  es- 
sential to  the  attainment  of  any 
very  just  and  adequate  general 
comprehension  of  the  powers 
and  mode  of  action  of  the  Analyt- 
ical Engine,  but  also  because  it  is 
one  which  is  perhaps  too  little 
kept  in  view  in  the  study  of  math- 
ematical science  in  general. 


Here  was  my  microworld 
model,  described  by  Ada  Augusta 
in  1842! 

So  Much  For  Arithmetic 

Lest  you  think  she  had  only  mathe- 
matics on  her  mind,  she  went  on  to 
say: 

By  the  word  operation,  we 
mean  any  process  which  alters  the 
mutual  relation  of  two  or  more 
things,  be  this  relation  of  what 
kind  it  may.  This  is  the  most  gen- 
eral definition,  and  would  in- 
clude all  subjects  in  the  universe. 

In  fact,  she  went  on  to  point 
out  that  the  Analytical  Engine  was 
capable  of  symbolic  computation 
and  was  not  restricted  to  numerical 
analysis.  This  capability  came  from 
the  fact  that  the  programs  in  the 
Analytical  Engine  (coded  on  punch 
cards)  not  only  contained  the  val- 
ues of  variables,  but  also  the  se- 
quence of  commands  and  opera- 
tions to  be  performed.  The 
Analytical  Engine  had  what  we  call 
today  an  instruction  set.  These 
primitive  instructions  allowed  val- 
ues to  be  read  and  saved  to  memory 
(which  Babbage  called  the  store), 
and  a  series  of  basic  operations, 
such  as  addition,  which  were  car- 
ried out  in  the  central  processing 
unit  (which  Babbage  called  the 
mill).  The  punch  cards  contained 
what  we  would  call  machine  lan- 
guage programs. 

The  Analytical  Engine  embod- 
ied the  basic  concepts  of  today's 
computers,  but  nineteenth-century 
craftsmen  lacked  the  technology  to 
build  it.  Though  it  was  not  con- 
structed in  Babbage's  lifedme,  his 
dreams  and  Ada's  ideas  finally 
came  to  light  a  century  later. 

So  the  next  time  you  toss  com- 
puter jargon  into  your  conversation 
to  be  trendy,  remember  that  you 
might  be  reflecting  on  the  trends  of 
some  British  inventors  in  the  1800s! 
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Telecomputing  Today 


Arlon  R.  Leviton 


The  Latest  Developments 


AT&T  Technologies  and  Bell  Atlan- 
tic have  been  testing  a  new  modem 
that  works  at  2400  bits  per  second 
(bps)  since  July  of  this  year.  The 
CTS-1620  will  debut  some  time  in 
1986  and  be  pegged  between 
$1,600  and  $2,600.  Why  the  rela- 
tively steep  price  tag?  The  CTS- 
1620  will  be  the  communications 
giant's  first  cellular  modem. 

The  testing  is  being  conducted 
in  the  Baltimore-Washington,  D.C. 
area  and  includes  users  in  several 
government  agencies,  banks,  insur- 
ance companies,  and  real  estate 
agencies.  The  cellular  modem  re- 
quires a  cellular  telephone  and 
transmitter,  as  well  as  an  input/- 
display  device.  While  the  majority 
of  initial  buyers  are  expected  to  be 
lap  computer  owAers,  reliable 
sources  within  Ford  Motor  Compa- 
ny report  that  prototypes  of  a  built- 
in  dash  terminal  are  being  readied 
for  trials  late  next  year. 

Although  the  CTS-1620  will  be 
AT&T's  first  cellular  modem,  two 
lower-speed  cellular  units  are  al- 
ready available  from  other  compa- 
nies. Motorola  offers  a  300  bps 
modem  for  $195,  and  Spectrum 
Cellular  has  a  1200  bps  modem  that 
goes  for  $695.  Few  details  are  avail- 
able on  the  free-wheeling  AT&T 
modem,  but  you  can  bet  your  seat- 
belt  that  by  definition  it  will  have 
"auto-answer"  and  "auto-dial." 

Better  Than  Gorillas 

The  Source  information  service 
added  2400  bps  access  in  August, 
with  surcharges  far  lower  than  had 
been  anticipated  by  industry 
watchers.  Subscribers  with  2400 
bps  modems  pay  $1,80  and  $1.20 
premiums  for  prime  and  nonprime 
time,  respectively.  With  1200  bps 
service  priced  at  $25.80  and  $10.80 
for  the  same  time  periods,  users  are 
said  to  be  moving  to  the  higher- 
speed  modems  in  droves. 

Prices  for  1200  bps  modems 
continue  to  plummet.  Cermetek  of 


Sunnyvale,  California  has  an- 
nounced the  Infomate  1200-TPC, 
an  internal  "bare  minimum" 
Hayes- compatible  modem  for  the 
IBM  PC  priced  at  $198.  Cermetek 
isn't  alone  in  the  under-$200  mar- 
ket. A  recent  issue  of  a  popular 
electronic  hobbyist  publication 
contained  several  advertisements 
for  stand-alone  Hayes  compatibles, 
with  prices  as  low  as  a  $129  kit 
version  for  those  bold  enough  to 
wield  a  soldering  iron. 

And  300  bps  modems  for  un- 
der $50 — including  software — are 
springing  up  like  mushrooms  after 
three  days  of  rain.  I  fully  expect 
them  to  be  given  out  as  party  favors 
at  upscale  kids'  birthday  parties. 
Tacky?  It's  a  definite  improvement 
over  singing  gorillas  with  balloons. 

The  2400  bps  market  is  heating 
up  as  well.  With  industry  leader 
Hayes  at  $895  and  the  bulk  of  its 
competitors  at  $795,  U.S.  Robotics 
(the  manufacturer  of  Apple's  300 
and  1200  bps  modems)  raised  more 
than  a  few  eyebrows  when  it 
dropped  the  list  price  of  its  Courier 
2400  to  $695.  Hats  off  to  U.S.  Ro- 
botics not  only  for  lowering  prices, 
but  also  for  a  number  of  "now  why 
hasn't  somebody  else  done  that 
before"  features  of  the  Courier, 

The  Speed  Of  Choice 

Here  are  some  examples.  Ever  lose 
the  "handy"  reference  card  of  com- 
mands that  comes  with  most  mo- 
dems? The  bottom  of  the  Courier  is 
imprinted  with  a  complete  com- 
mand and  register  summary  as  well 
as  an  RS-232  pin  assignment  cheat 
sheet.  If  you're  too  lazy  to  turn  the 
modem  over,  there  are  three  sepa- 
rate full-screen  help  displays  that 
can  be  called  up  while  online.  Also 
directly  accessible  on  the  bottom  of 
the  unit  are  DIP  switches  for  chang- 
ing the  default  settings,  and  a  slid- 
ing volume  control  that  (unlike 
those  on  some  modems)  can  actual- 
ly be  manipulated  by  human  beings 


to  control  the  internal  speaker. 

U.S.  Robotics  is  working  close- 
ly with  system  operators  of  com- 
puter-based bulletin  boards  to 
encourage  2400  bps.  A  special  ac- 
quisition deal  available  to  operators 
of  heavily  trafficked  systems  is  rap- 
idly making  2400  bps  the  speed  of 
choice  for  serious  telecomputerists. 
(If  you're  a  system  operator  who'd 
like  more  information  on  the  U.S. 
Robotics  program,  contact  the  com- 
pany at  8100  North  McCormick 
Boulevard,  Skokie,  IL  60076.) 

The  rapid  move  to  2400  bps 
seems  to  have  caught  some  people 
unawares,  however.  During  a  re- 
cent visit  to  Atari  Corp.  in  Sunny- 
vale, I  was  pleasantly  surprised  to 
find  that  the  new  ST  series  of  com- 
puters includes  a  terminal  emulator 
as  a  standard  desktop  accessory. 
But  I  was  even  more  surprised 
when  1  opened  its  configuration 
menu  and  was  presented  with 
choices  of  300,  1200,  4800,  or  9600 
bps.  Something  was  missing — ap- 
parently an  oversight, 

"What  happened  to  2400?"  1 
asked.  The  person  showing  me  the 
ST  managed  to  minimize  his  look  of 
distress  to  a  few  nanoseconds. 
"Hmmmm.,.ril  have  to  write  that 
one  down,"  he  said.  "Hey,  look  at 
this  graphics  demo...." 

Atari's  4800  and  9600  bps  op- 
tions indicate  that  some  companies 
are  looking  far  beyond  2400  bps, 
though.  If  2400  bps  isn't  fast 
enough  for  you,  how  about  10,000 
bps — over  regular  phone  lines?  Digi- 
tal Communications  Associates  of 
Alpharetta,  Georgia  has  unleashed 
both  internal  ($1,995)  and  external 
($2,395)  modems,  dubbed  DCA 
Fastlinks.  Even  more  of  a  mouthful 
than  the  Fastlink's  speed  is  the  pro- 
prietary DCA  protocol  it  uses, 
called  Dynamically  Adaptive  Multi- 
carrier  Quadrature  Amplitude  Modu- 
lation, or  DAMQAM  for  short.  And 
1  thought  that  was  an  engine 
problem.  © 
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Donald  B,  Trivette 


Games  People  Play 


In  February  I  wrote  about  a  new 
adventure  game  called  King's 
Quest — and  about  a  million  of  you 
wrote  back  asking  me  for  the 
dwarf's  name.  Now  the  sequel  is 
out.  Sierra  On-Line  has  just  pub- 
lished King's  Quest  U:  Romancing 
the  Throne,  and  it  is  every  bit  (sorry) 
as  challenging  as  the  original  game. 

Playing  the  role  of  Sir  Gra- 
ham— now  King  Graham  in  the  se- 
quel— you  can  move  through  93 
three-dimensional  animated 
screens  looking  for  your  true  love, 
the  fair  maiden  Valanice.  But  before 
you  can  find  and  rescue  her,  you 
must  swim  with  a  mermaid,  bar- 
gain with  an  antique  dealer,  pray 
with  a  monk,  and  defy  the  curse  of 
Dracula.  Yes,  there's  even  a  mushy 
kissing  scene  at  the  end.  To  accu- 
mulate points,  you  have  to  solve 
such  problems  as  crossing  the  poi- 
son lake  surrounding  Dracula's  cas- 
tle— although  the  points  are 
secondary  to  rescuing  Valanice. 
Like  the  original  King's  Quest,  the 
game  is  full  of  hidden  goodies:  If 
you  visit  the  entrance  to  the  Hag's 
cave  often  enough,  occasionally  a 
Batmobile  comes  roaring  out.  (If 
you  keep  falling  through  the 
bridge,  write  and  I'll  tell  you  why.) 

Ken  and  Roberta  Williams,  the 
husband-and-wife  founders  of  Si- 
erra On-Line,  live  in  the  foothills  of 
the  Sierra  mountains  in  a  real  stone 
castle — complete  with  spiral  stairs, 
three  hot  tubs,  and  a  racquetball 
court.  (Incidentally,  the  most  tech- 
nically difficult  part  of  Kings  Quest 
11  was  to  program  King  Graham 
realistically  winding  his  way  up  the 
castle's  spiral  stairs.)  Roberta  writes 
and  draws  the  storyline  on  a  giant 
sheet  of  paper,  and  Ken  works  with 
a  group  of  programmers  to  turn  her 
ideas  into  computer  language  and  a 
finished  game.  Then  Ken's  brother 
John  helps  promote  the  product — 
he's  the  director  of  public  relations 
(and  he  lives  in  a  conventional 
house). 


If  you've  never  played  an  ad- 
venture game,  and  are  reluctant  to 
part  with  $49.95  to  try  King's  Quest 
11,  check  around  for  a  free  demon- 
stration disk.  Instead  of  spending  a 
lot  of  money  running  advertise- 
ments, Sierra  On-Line  has  pro- 
duced 15,000  incomplete  versions 
of  KQII  and  shipped  them  to  deal- 
ers and  computer  clubs  across  the 
country.  If  you  like  the  demo,  you'll 
love  the  game. 

King's  Quest  U  runs  on  all  IBM 
PCs,  PCjrs,  and  most  compatibles 
with  128K  RAM,  one  disk  drive, 
and  a  color  monitor.  (An  Apple  11 
version  is  under  construction.)  This 
is  one  game  that  no  PCjr  owner  will 
want  to  be  without;  the  color  and 
sound  are  excellent. 

Ciimbing  The  Money  Tree 

If  galloping  around  93  screens  in 
search  of  a  maiden  isn't  your  idea  of 
fun,  then  how  about  slogging 
through  77  weeks'  worth  of  finan- 
cial data  in  an  attempt  to  make  a 
million  dollars? 

Blue  Chip  Software  creates 
games  for  the  Walter  Mitty  in  us. 
Millionaire  is  for  wheelers  and  deal- 
ers on  the  New  York  Stock  Ex- 
change; Tycoon,  for  the  commodity 
speculators;  and  Baron,  for  those 
who  believe  that  the  only  sure  way 
to  millions  is  real  estate.  These 
games  are  available  for  the  IBM  PC 
family  of  computers,  most  compati- 
bles, the  Apple  II  series,  Macintosh, 
and  Commodore  64/128.  The  IBM 
version  costs  $49.95;  the  others  a 
little  less. 

Which  of  these  games  you'll 
want  to  play  depends  on  your  per- 
spective and  experience.  I  bought 
my  first  stock  when  I  was  12  years 
old.  The  company  promptly  went 
bankrupt  and  my  three-share  certif- 
icate now  graces  my  wall.  How  to 
invest  in  real  estate  has  become  the 
biggest  TV-ad  fad  since  how  to 
grow  hair  on  a  bald  head — and 
about  as  successful,  I  imagine.  The 


only  thing  I  know  about  commod- 
ity speculation  is  that  I  shouldn't. 
Therefore,  Tycoon  was  the  game  I 
chose  to  test  my  financial  acumen. 

Before  you  can  begin  Tycoon, 
the  computer  takes  about  four  nun- 
utes  to  generate  a  unique  trading 
environment  from  300,000  possi- 
bilities. Once  the  environment  is 
set,  you  are  given  $10,000  and  a  list 
of  15  commodities  to  buy  and  sell. 

Although  I've  never  seen  a 
soybean,  and  can't  stand  soy  sauce, 
I  selected  them  as  a  likely  vehicle 
for  my  fortune.  Somewhere  I  read 
that  the  way  to  play  commodities  is 
to  pick  one  and  stick  with  it — not  to 
jump  from  wheat  to  pork  bellies 
(yuck!)  to  heating  oU.  Apparently 
that  is  sound  advice.  By  ignoring  all 
other  commodities  and  concentrat- 
ing on  soybeans,  I  parlayed  my 
$10,000  into  $1,082,598  in  just  60 
weeks,  (If  only  I  were  so  lucky  in 
real  life!) 

But  Tycoon  is  more  than  a  game 
for  those  of  us  too  chicken  to  buy 
real  soybeans.  Like  Millionaire  and 
Baron,  it  is  an  educational  game 
which  closely  simulates  actual  eco- 
nomic situations  and  the  workings 
of  real  markets.  Blue  Chip  Software 
says  these  programs  are  used  at  all 
levels  of  instruction — from  fifth- 
grade  economics  classes  in  the  Chi- 
cago Public  Schools  to  college 
courses  at  Penn  State  and  Southern 
Illinois  University. 

It's  true,  you  will  learn  about 
interest,  commissions,  taxes,  mar- 
gins, short-selling,  and  options,  but 
these  games  may  not  make  you  a 
more  successful  investor.  They  may 
have  just  the  opposite  effect.  Once 
you  see  how  easy  it  is  to  make 
money,  once  you  think  you've  mas- 
tered the  technique,  you  may  be 
tempted  to  mortgage  the  house  and 
play  in  the  real  world.  But  before 
you  do,  give  me  a  call.  I've  got  a 
tonic  guaranteed  to  grow  hair....  @ 
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INSIGHT:  Atari 


BitI  Wilkinson 


Atari  Disk  Drive  Compatibility 


Way  back  in  1978,  when  Atari  an- 
nounced the  double-density  815 
disk  drive,  Percom  Data  Corpora- 
tion saw  the  prototypes  displayed 
at  several  shows  and  decided  it 
could  easily  build  a  better  drive 
which  would  sell  for  less. 

Because  Percom  produced 
both  single-  and  double-sided  disk 
drives  using  both  single  and  double 
density,  and  because  it  wanted  to 
maintain  compatibility  with  both 
the  single-density  810  and  double- 
density  815  drives,  Percom  invent- 
ed the  configuration  block  (more  on 
this  below).  With  some  cooperation 
from  a  small,  brand-new  software 
company  (wonder  who  that  could 
be)  which  had  inherited  the  source 
code  rights  to  Atari's  File  Manage- 
ment System  (FMS),  Percom  suc- 
ceeded in  establishing  standards 
which  have  been  adhered  to  by  all 
other  Atari-compatible  drive  manu- 
facturers. All  Atari-compatible 
drive  manufacturers  except  one, 
that  is:  Atari.  Before  the  815  even 
hit  the  market.  Atari  dropped  it 
from  the  product  line.  Years  later, 
in  1984,  Atari  introduced  the  "en- 
hanced density"  1050,  which  is  ac- 
tually somewhere  between  single- 
and  double-density.  Sigh. 

As  of  this  writing,  the  follow- 
ing drives  and/or  modification  kits 
are  known  to  be  capable  of  under- 
standing the  Percom-standard 
double-density  mode  and  configu- 
ration table:  Percom,  Indus,  Amdek, 
Astra,  Irak,  Rana,  5WP  (ATR-8000), 
Happy  Doubler,  and  ICD's  US 
Doubler. 

The  Percom  Conffg  Block 

As  defined  by  the  Percom  standard, 
a  config  block  is  a  set  of  12  bytes 
within  the  memory  of  the  disk  con- 
trol microprocessor — which  is  in- 
side your  disk  drive(s).  You  read  a 
drive's  config  block  by  passing  "N" 
to  it  as  an  SIO  command.  You  can 
write  a  new  config  block  to  a  drive 
via  an  "O"  command.  The  "N"  and 


"O"  commands  closely  parallel  the 

"R"  and  "W"  sector  input/output 
commands,  except  the  data  length 
is  always  12  bytes  and.  no  sector 
number  is  needed.  The  12  bytes  in 
the  block  are  shown  in  the  table. 


Jyte  # 

#  of 
Bytes 

Description 

0 

1 

Number  of  Tracks 

1 

1 

Step  Rate 

2-3 

2 

Sectors  per  Track 

4 

1 

Number  of  Sides  or  Heads 

5 

1 

Density  (0  =  Single, 
4  =  Double) 

6-7 

2 

Bytes  per  Sector 

8 

1 

Drive  Selected? 

9 

1 

Serial  Rate  Control 

10-11 

2 

Miscellaneous  (reserved) 

This  table  requires  some  expla- 
nation. First,  all  the  double-byte 
values  are  in  high-byte/low-byte 
order,  the  opposite  of  normal  6502 
practice  (because  that's  how  the 
microprocessor  Percom  used  in 
their  drives  worked).  Also,  not  all 
these  values  have  meaning  to  all 
manufacturers.  In  fact,  some  don't 
allow  you  to  change  more  than  two 
or  three  of  the  values  listed  here. 

The  Step  Rate  controls  the 
speed  of  a  drive's  head  stepping 
motor,  and  the  values  used  here 
have  no  universal  meaning.  A  step 
rate  of  2  may  mean  6  milliseconds 
per  track  to  one  drive,  20  millisec- 
onds per  track  to  another,  or  be 
illegal  to  yet  another. 

Number  of  Sides  is  actually 
one  less  than  the  actual  number.  So 
most  drives  use  a  zero  here,  mean- 
ing one  head. 

Changing  the  value  of  Drive 
Selected  may  turn  the  drive  off  as 
far  as  the  computer  is  concerned. 
Percom  must  have  had  its  reasons 
for  this,  but  I  don't  know  what  they 
were. 

Changing  The  Config 
Biocic 

For  the  Density  byte  of  the  config 
block,  I  don't  know  of  any  drives 
which  use  values  other  than  0  (FM 
mode,  single  density)  or  4  (MFM 


mode,  double  density).  If  you  find  a 
drive  that  actually  uses  some  other 
value  (not  just  ignores  it),  let  me 
know. 

The  Serial  Rate  Control  value 
and  Miscellaneous  bytes  have  no 
universal  meanings.  Some  drives 
will  remember  these  values  if  you 
change  them;  other  drives  ignore 
your  values. 

So  that  leaves  Number  of 
Tracks,  Sectors  per  Track,  and  Bytes 
per  Sector,  all  of  which  should  be 
self-explanatory.  Again,  though, 
many  drives  ignore  values  outside 
certain  legal  ranges.  Indus  drives, 
for  example,  reject  any  changes  to 
the  number  of  tracks  or  sectors.  In 
fact,  Indus  pays  attention  only  to 
the  Bytes  per  Sector  and  the  Densi- 
ty bytes.  Experiment  with  your  own 
drive(s).  See  what  they  will  and  will 
not  allow.  And  even  if  they  seem  to 
allow  a  change,  do  they  execute  it 
or  ignore  it?  (Fun,  if  you're  a  mas- 
ochist,  right?) 

And  just  how  do  you  read 
and/or  change  the  config  block? 
Have  a  look  at  the  BASIC  program 
following  this  column.  It  should  be 
pretty  much  self-explanatory.  You 
can  use  the  subroutines  at  8010, 
8210,  and  9010  in  your  own  pro- 
grams. Remember  what  we  said  at 
the  beginning,  however:  Atari 
drives  do  not  follow  the  Percom 
config  block  standard.  As  a  result, 
this  program  works  only  on  Atari- 
compatible  disk  drives,  not  on  the 
Atari  810  or  1050. 

Configuration  Blocic  IModifier 

For  Instructions  on  entering  this  listing,  please 
refer  to  "COMPUTErs  Guide  to  Typing  In 
Progroms"  published  bimonttily  in  computei. 

a  1010    REn 

Hf  1020  REM  CONFIGURE  FROM  B 

ASIC 
ICI  1030  REM 
DJ  1050  DIM  TEMPC(20)  ,TBL*(1 

2) ,CMD« ( 1 ) 
61;  1060  SRflPHICS  0:PRINT  " 

«*»  DISK  CQNFIGURfiTI 

ON  PROGRAM  «tt" 
NO  1070  PRINT  ;PRINT  sPRINT 
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"What  disk  drive  Mil 

Pit  1420 

PRINT  "BYTES  PER  SEC 

KP  8300 

POKE  TBL+6, INT(BYTES 

1  Me  work  Mith"; 

TOR" J  1 TEMP-BYTESPERS 

PERSECTOR/256) 

m  1060 

INPUT  DRiyE 

ECTOR 

Fe8310 

POKE  TBL+7,BYTeSPERS 

iti  1090 

IF  DRIVE<1  OR  DRIVE> 

PIC  1 430 

GOSUB  7000SBYTESPERS 

ECTDR-PEEK  <TBL  +  6) «25 

a  DR  DRIVE<>INT<DRIV 

ECTOR-TEMP 

6 

E)  THEN  RUN 

NA  1440 

PRINT  "NUMBER  OF  SID 

CKB320 

POKE  TBL+8, SELECT 

NL  1  1 00 

GRAPHICS  0SPRINT  "DR 

ES"; iTEMP-SIDES 

HH  8330 

POKE  TBL+9,ACIA 

IVE  #•■;  DRIVE; 

De  1450 

GOSUB  70005SIDES~TEri 

m   8340 

POKE  TBL+10, INT(MISC 

AL  1  1  1  0 

GQSUB  8000 

P 

/2S6) 

Pt  1  120 

IF  SI0STATUS<128  THE 

IIE  1460 

PRINT  "DENSITY"; STEM 

JO  8350 

POKE  TBL+11,MISC-PEE 

N  1  170 

P-DENSITY 

K(TBL+10)«256 

11  1130 

PRINT  "  won't  let  me 

OA  1470 

GOSUB  7000SDENSITY-T 

DO  8360 

CMD«-"0"sGOSUB  9000s 

read" 

EMP 

REM  WRITE  BLOCK — 

U   1140 

PRINT  "t3  SPACES>the 

FK  1480 

PRINT 

- 

configuration  block 

FH  1490 

PRINT  "STEP  RATE"; : T 

10  8370 

RETURN 

II 

• 

EMP-STEPRATE 

HE  9000 

REM  DISK  DENSITY  CHA 

01  11 50 

PRINT  iPRINT  "It  gav 

CC  1500 

GOSUB  7000;STEPRflTE= 

NBE  ROUTINE 

e  me  error  «";SIQSTA 

TEMP 

LA  9030 

REM 

TUS 

AA  1510 

PRINT  "SELECT"; ! TEMP 

LK9040 

REM  ENTER:   DRIVE  NU 

flO  1160 

STOP 

-SELECT 

MBER  IN  DRIVE 

Cfl  1170 

PRINT  "  looks  like  t 

HM  1S20 

GOSUB  7000JSELECT-TE 

DC  9050 

REM  .  {5  SPACES>buf -fe 

his;  "  ! PRINT 

MP 

r  address  In  ADDR 

CI  1180 

PRINT  TRACKS;"  TRACK 

JD  1530 

PRINT  "AClfl"} sTEMP-A 

IP  9060 

REM  .tl2  SPACES>comm« 

S  of   '•;  SECTDRSPERTRA 

CIA 

nd  in  CMD» 

CK; "  SECTORS  each" 

m   1540 

GOSUB  7000! ACIA-TEMP 

LE  9070 

REM 

J6  1190 

PRINT  ; PRINT  "each  s 

HA  1550 

PRINT  "MISCELLANEOUS 

BN9080 

REM  (ONLY  "N"  AND  "0 

Bctor  has  ";BYTESPER 

WORD"; iTEMP=MISC 

"  ARE  VALID  FOR  CMD* 

SECTOR}"  BYTES,  &  de 

on  1560 

GOSUB  7000!MISC=TEMP 

) 

nBity" 

BH  1570 

GOSUB  8200 

t.6  9090 

REM 

NB  1200 

PRINT  "    is  ";DENSIT 

K   15B0 

IF  SiaSTATUS<128  THE 

Bfl9100 

REM  EXIT:  status  in 

Y;  "  ,  considered  •' ; 

N  1100 

SIOSTATUS 

no  1210 

IF  DENSITY=0  THEN  PR 

CO  1590 

PRINT  SPRINT 

(f  9 1 1 0 

REM 

INT  "SINBLE  density. 

SI  1600 

PRINT  "Unable  to  set 

OL9130 

TRAP  9190:REM  actlva 

n 

that  configuration! 

ted  if  SIOCALL*  aire 

KK  1220 

IF  DENSITY=4  THEN  PR 

" 

ady  DIM'd 

INT  "DOUBLE  density, 

JH  1610 

PRINT  "   drive  issue 

IL9140 

DIM  SIDCALL«<16) 

" 

d  error  #";SIOSTATUS 

(If  9150 

RESTORE  9180 

DB  1230 

IF  DENSITYO0  AND  DE 

BP  1620 

PRINT  SPRINT  "(hit  R 

Jn9160 

FOR  CNT-I  TO  14IREAD 

NSITY04  THEN  PRINT 

ETURN  to  continue) " 

BYTE 

"UNKNOWN  DENSITY," 

HF  1630 

GOTO  1100 

FD9170 

SIDCALL»(CNT)-CHR«(B 

JH  1240 

PRINT  "   with  "  J  SIDE 

CH  7000 

REM  ENTER  DATA  OR  NO 

YTE) sNEXT  CNT 

S;  "  SIDE  (a)  .  " 

CHANGE 

HI  91B0 

DATA  104,32,89,228,1 

IS  12S0 

PRINT  IPRINT  "the  ST 

LH  7030 

PRINT  "  C";TEMPi " J  ? 

73,3,3, 133,212, 169,0 

EP  RATE  setting  is  " 

" ; 

, 133,213,96 

jSTEPRATE 

LF  7040 

INPUT  TEMP* 

FH9190 

TRAP  40000:REM  turn 

AI  1260 

PRINT  "other  setting 

BF  7050 

IF  LEN<TEMP«)   THEN  T 

off  TRAP 

s  are  SELECT=" ; SELEC 

EMP=VAL<TEMP«) 

HL  9200 

POKE  768, ASC("1") : RE 

T;"," 

i;il7060 

RETURN 

M  don't  ask  me  why 

HK  1270 

PRINT  •'   ACIA""!ACIfl 

IP  8000 

REM  EXTRACT  INFO  FRO 

FP  92 1 0 

POKE  769,DRIVE!REM  m 

)  ",  and  MISC=";MISC 

M  TABLE 

ust  be  1  through  8 

EJ  1280 

PRINT  SPRINT  "SELECT 

in  8030 

TBL  =  ADR<TBL«)  s  ADDR=»T 

06  9220 

POKE  770, ASC(CMD«) 

A  CHOICE:" 

BL 

HA  9230 

POKE  771,128:REM  ass 

BH  1290 

PRINT  "<3  SPACES}0  - 

KJ  8040 

CMD«="N":GOSUB  9000s 

unie  output 

quit  and  save  aanfi 

REM  READ  BLOCK 

LI  9240 

IF  CMD»="N"  THEN  POK 

gurati  on" 

IF  8050 

TRACKS=PEEK(TBL+0) 

E  77  1,64 

DF  1300 

PRINT  "t3  SPACES>1  - 

CH  8060 

STEPRATE-PEEK ( TBL+ 1 ) 

BH9250 

POKE  773, INT(ADDR/25 

change  drive  settin 

DI  8070 

SECTDRSPERTRACK=PEEK 

6)iREM  buffer  addres 

g  ( s )  " 

(TBL+2) »256+PEEK (TBL 

3 

HP  1310 

PRINT  "t3  SPACES>2  - 

+  3) 

PC  9260 

POKE  772, ADDR-256»PE 

work  with  another  d 

JI  8080 

SIDES-PEEK<TBL+4)+l 

EK(773) 

rive" 

06  8090 

DENSITY-PEEK (TBL +5) 

FK9270 

POKE  774, 3s  REM  short 

II  1320 

PRINT  SPRINT  "your  c 

EJ  8100 

BYTESPERSECTOR=PEEK ( 

t  i  meout 

hoice  "I  I  INPUT  CHOIC 

TBL+6) *256+PEEK (TBL+ 

KA  9280 

POKE  775,0iREM  (high 

E 

7> 

byte  of  timeout) 

6K  1330 

IF  CHOICE-0  THEN  JUN 

IC  8110 

BELECT-PEEK(TBL+8) 

61  9290 

POKE  776,12lP0KE  777 

K=USRC584B4) 

NC  8120 

ACIA-PEEK(TBL+9) 

,0:REM  assume  std  co 

JF  1340 

IF  CHOICE-2  THEN  RUN 

PA  8130 

M ISC-PEEK (TBL+ 10) «25 

nf i  g  bl ock 

6+PEEK(TBL+ll) 

H6  9300 

SIOSTATUS=USR (ADR (SI 

EB  1350 

GRAPHICS  0: PRINT  "En 

i;tl8140 

RETURN 

OCALLO  ) 

ter  new  values.    Hit 

FP  8200 

REM  PUT  NEW  INFO  INT 

KN  93 1 0 

RETURN 

RETURN  to" 

0  TABLE 

® 

AC  1360 

PRINT  "   leave  a  val 

ID  8230 

TBL-ADR(TBL») l ADDR=T 

ue  unchanged." 

BL 

Fl  1370 

PRINT 

CO  8240 

POKE  TBL+0, TRACKS 

BF  1380 

PRINT  "TRACKS"; :TEMP 

HA  8250 

POKE  TBL+1,STEPRATE 

-TRACKS 

PB  8260 

POKE  TBL+2, INT (SECTO 

IJ  1390 

GOSUB  7000:TRACKS=TE 

RSPERTRACK/256) 

MP 

JE  8270 

POKE  TBL+3,SECT0RSPE 

KR  140  0 

PRINT  "SECTORS  PER  T 
RACK"  ;  1  TEMP"=SECTORSP 

RTRACK-PEEK(TBL+2) *2 
56 

ERTRACK 

EE  8280 

POKE  TBL+4,SIDES-1 

DJ  1410 

BDSUB  7000!SECTORSPE 
RTRACK^TEMP 

JA  8290 

POKE  TBL+5, DENSITY 
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Clearing  Up  Variable  Cloudiness 


If  you're  just  learning  to  program, 
variables  can  be  confusing  at  first — 
especially  because  there  are  so 
many  varieties  of  variables.  Last 
month's  column  introduced  the 
concept  of  numeric  variables.  But, 
depending  on  your  computer's 
BASIC,  there  are  also  integer  vari- 
ables, double-precision  variables, 
string  variables,  numeric  array  vari- 
ables, and  string  array  variables. 
This  month  we'll  cover  integer  vari- 
ables and  tackle  the  rest  later. 

Numeric  variables,  you'll  re- 
call, represent  ordinary  numbers. 
For  instance,  you  can  store  the 
number  10  in  the  variable  X  with 
the  BASIC  'Statement  X  =  10.  Nu- 
meric variables  can  represent  frac- 
tions just  as  easily,  as  in  X  =  98.6. 
An  integer  variable  is  similar,  but 
with  one  important  difference,  As 
the  term  implies,  integer  variables 
can  onlv  represent  integers — whole 
numbers.  Fractions  like  98.6  aren't 
allowed.  There's  one  other  limita- 
tion, too.  In  most  BASICs  which 
allow  integer  variables,  the  \'alue 
cannot  range  beyond  a  maximum  of 
32,767  or  a  minimum  of  —32,768. 

At  first,  these  restrictions  may 
seem  odd.  What's  the  advantage  of 
limiting  a  variable  to  a  whole  num- 
ber, and  especially  a  whole  number 
within  a  relatively  narrow  range? 

The  answer  has  to  do  with  the 
way  computers  manipulate  num- 
bers. Internally,  they  use  the  binary 
numbering  system  instead  of  our 
everyday  decimal  system.  Translat- 
ing decimal  numbers  into  binary 
gets  tricky  when  the  decimal  num- 
ber is  a  fraction,  or  floating  pQi}it 
number  (so-called  because  the  deci- 
mal point  can  "float"  to  the  left  or 
right,  as  in  98.6  or  9.86).  The  con- 
version process  requires  a  few  valu- 
able microseconds,  and  it  takes 
several  bytes  of  memory  just  to  store 
a  single  floating  point  number. 

Are  Integers  Faster? 

Integer  variables  can  greatly  simpli- 


fy matters  for  a  computer.  Because 
fractions  aren't  allowed,  the  operat- 
ing system  doesn't  have  to  spin  its 
wheels  performing  lengthy  floating 
point  conversions.  And  when  the 
integers  are  limited  to  a  range  of 
—  32,768  to  32,767,  each  number 
can  be  stored  in  only  two  bytes  of 
memory. 

Saving  a  few  bytes  of  memory 
isn't  a  terribly  important  consider- 
ation anymore,  now  that  nearly  all 
personal  computers  come  with  at 
least  64K  of  RAM.  But  on  certain 
computers,  integer  variables  can 
help  vour  programs  run  faster — 
often  significantly  faster. 

In  Commodore  BASIC,  Apple- 
soft, and  IBM  BASIC,  you  declare 
an  integer  variable  by  appending  a 
percent  symbol  (%)  to  the  variable 
name,  as  in  X%  =  10.  (Integer  vari- 
ables are  not  available  in  Tl  BASIC 
or  Atari  BASIC,  but  are  supported 
in  Atari  Microsoft  BASIC.)  A  com- 
mon mistake  is  to  accidentally  omit 
the  %  symbol  in  a  statement  some- 
where, often  leading  to  a  mysteri- 
ous error  or  unexpected  result. 
Keep  in  mind  that  two  variable 
names  such  as  X  and  X%  are  treated 
by  the  computer  as  completely  sep- 
arate variables — they  can  store  in- 
dependent values  and  are  as 
different  as  A  and  Z. 

To  test  the  performance  of 
integer  variables  versus  regular 
variables  on  your  computer,  enter 
this  simple  program: 

10  FOR  X  =  ]  TO  32000 
20  Y  =  Y-H1 
30  NEXT  X 
40  PRINT  Y 

Use  a  watch  to  measure  how 
long  this  program  takes  to  execute. 
Jot  down  the  result,  then  change  all 
three  occurrences  of  Y  to  integer 
variables  by  adding  the  %  symbol. 
Now  run  the  program  and  time  it 
again. 

Surprising  Results 

What  happened?  If  you  have  an 


IBM  PC  or  PCjr,  the  program 
should  run  measurably  faster.  But  if 
you  have  a  Commodore  or  Apple, 
the  program  actually  runs  slower. 
What's  going  on? 

Integer  variables  are  indeed 
faster  and  more  memory-efficient 
on  IBM  computers.  But  on  Commo- 
dore and  Apple  computers,  integer 
variables  actually  execute  slower 
and  consume  just  as  much  memory 
as  regular  variables.  This  is  true 
even  though  all  three  computers 
have  versions  of  Microsoft  BASIC. 
The  reason  is  that  the  math  routines 
in  the  Commodore  and  Apple  are 
designed  to  handle  floating-point 
numbers  only.  Therefore,  the  com- 
puter must  convert  integer  vari- 
ables into  floating-point  values, 
perform  the  math  requested  by  the 
program,  and  then  convert  the  re- 
sults back  into  integers.  All  this 
conversion  takes  so  long  (in  com- 
puter terms)  that  integer  variables 
really  aren't  any  faster  than  regular 
variables  on  Commodore  or  Apple 
computers. 

It  would  seem,  then,  that  inte- 
ger variables  are  useless  if  you  have 
a  Commodore  or  Apple.  But  in  fact, 
they  can  speed  up  your  programs 
and  save  memory  when  used  to 
construct  arrays — a  future  column 
topic. 

In  the  meantime,  let's  clear  up 
another  mystery  raised  by  the 
above  program.  If  you  examine  it 
closely,  you  might  wonder  why 
converting  Y  to  Y%  makes  it  run 
faster  even  on  the  IBM.  Since  the 
FOR-NEXT  loop  is  incrementing  Y 
by  steps  of  one,  Y  is  never  a  frac- 
tion, anyway — it's  always  a  whole 
number.  But  computers  handle  all 
numeric  variables  as  floating  point 
numbers,  even  ivhen  the  value  is  a 
whole  number  and  not  a  fraction.  De- 
fining a  variable  as  an  integer  vari- 
able forces  the  IBM  to  treat  it  as  an 
integer.  © 


112     COMPUTEI      October  1985 


z'"''''^^'*''''  Recognized  as  the  authoritative  source  for  micro  users! 

Superior  Performance 
Practical  Pricel 

More  programs,  projects,  ways  to  use  your  micro  »  jf  "• 
for  home,  hobby,  education,  and  business!  [•"•/ 

Select  5  Books 
for  Only  'O" 


MACHINE  8 

ASSEMBLY 

LANGUAGE 

PROGRAMWrNG 


1750 
List  S19.9S 


1540 
List  S22.95 


1000P 
List  sa.25  (paper) 


Making  Money  With  Your  Microcomputer  FREE! 


UllnH  Vimrttjnipui|p-[ 
hi  lt*vu  M  Sirer. 


ATARI 

PROGRAMMING 
WITH  M  PROGRAMS 


1748P 
List  S10.95  {paper) 


1169P 
List  S14.50  (paper) 


1822 
List  S24.95 


1763 
List  SI  7.95 


-   scuTTLb  TiiisH  3>  HnaF  TestBd. 

COMI'tTER  nRATMl   «  BIVM   "*•""> 


R8aily4o-l)nn 

Game  ProBrams 

in  BASIC 


a)Nr,MUNlCATK)N 
SCJITWARF 


UJIC'Eillia  gr.ligiari 
lot  Ita  Htit. 
ftrami  IBMt 


1718 
List  S21.95 


1228P 
List  S9.25  (paper) 


1745P 
List  S1 1. SO  (paper) 


1. 

2. 
3. 

4. 


5. 
6. 
7. 


7  very  good  reasons  to  join 
The  Computer  Book  Club® 

Big  Savings.  Save  20%  to  75%  on  booi<s  sure  to  Increase  your  computer 
know-how 

No-Risl<  Guarantee.  All  books  returnable  within  10  days  without  obligation 
Club  News  Bulletins.  All  about  current  selections— mains,  alternates 
extras— plus  bonus  offers.  Comes  13  limes  a  year  with  huniJreds  of  up-to- 
the-minute  titles  you  can  pick  from 

"Automatic  Order."  Do  nothing  and  the  Main  selection  will  be  shipped 
automatically!  But .  .  .  if  you  want  an  Alternate  selection— or  no  books  at 
aii_we'll  follow  the  instructions  you  give  on  the  reply  form  provided  with 
every  News  Bulletin 

Bonus  Bootes.  Immediately  get  a  Dividend  Certificate  with  every  book  pur- 
chased and  qualify  for  big  discounts  of  60%  to  80% 
Extra  Bonuses.  Take  advantage  of  added-value  promotions,  plus  special 
discounts 

Exceptional  Quality.  All  books  are  first-rate  publisher's  editions  selected 
by  our  Editorial  Board  and  filled  with  useful  up-to-the-minute  information 

ff  carcf  (S  missing  use  this  address  to  join:  Computer  Bool<  Club,  P.O.  Box 


SB  HDVfiNCED 
CnmPUTER 

ppDGRaniE 

IN  BB5IC 


1295P 
List  SI 0.25  (paper) 


MAKING 

MONEY 

IVIICROCOMPUTER 


Making  Money  With 
Your  Microcomputer 

FREE 
when  you  join! 

Publisher's  List  $B.25 
(paper)— No.  1506P 

80,  Dept  CMPT'1085,  Blue  Ridge  Summit,  PA  17214 


HOTWARE:  software  Best  Sellers 


This 
Month 


Last 
Month 


TItIo 


Publisher 


Remarks 


Entertainment , 


1. 

2. 
3. 
4. 

5. 


The  Hitchhiker's  Guide 

To  The  Gaiaxy 
f-15  Strike  Eagle 
Flight  Simulator  It 
Flight  Simulator 
Karateka 


Infocom  Comic  adventure  strategy 

game 
MicroPfose  Air  combat  simulation 

SubLogic  Aircraft  simulation 

Microsoft  Aircraft  simulation 

Brodefbund  Action  karate  game 


Education  _ 

L  3, 


New  Improved 
MasterTYpe 

2.  2,        Typing  Tutor  III 

3.  1 .       tiAalh  Blasterl 

4.  4.        Barly  Games 

6.  AfLf5/c  Construction  Set 


Scarborough  Typing  Instajction  program 


Simon  &  Schuster 
Davidson 

Springboard 
Electronic  Arts 


Typing  instruction  program 
Introductory  math  program, 
ages  6-12 

Educational  gomes,  ages  2-6 
Music  composition  program 


Home  Management . 


Print  Shop 

Print  Shop  Graphics 

Library 
Print  Shop  Graphics 

Library  11 
r/ie  Newsroom 
HomePak 


Broderbund 
Broderbund 

Broderbund 

Springboard 
Batteries  Included 


Do-it-yourself  print  shop 
1 00  additional  graphics 

More  graphics 

Do-it-yourself  newspaper 
Word  processing,  telecommu- 
nications, &  data  manage- 
ment 


& 
a. 
a. 

< 


< 


Systems 


o 

o 
E 
E 
o 
O 


o 

D 


Copyrighl  1985  by  Blllboord  Rubllcollons.  inc.  Compiled  by  the  Billboard  Research  Department  and  reprinted  by  permission.  Data  as  of  7/27/85, 


CAPUTE! 


Modifications  or  Corrections  To  Previous  Articies 


Commodore  Disk  64 
Commander 

A  character  was  smudged  in  the 
listing  for  this  disk  utility  program 
from  the  September  issue.  Line 
3315  (p.  82)  should  read  as  follows: 

3315    : 16a, 160,000, 177,098, 153, 231 

Also,  the  DOPEN  command 
example  for  relative  files  (p.  81)  is 
incorrect.  The  record  length  must 
be  specified  outside  the  quotes  sur- 
rounding the  filename,  not  within 
the  quotes  as  shown.  Thus,  the  ex- 
ample for  opening  a  relative  file 
named  TEST  with  a  record  length 
of  20  characters  should  read: 
DOPEN#1,"TEST",L20 

Commodore  64  Headliner 

The  large  characters  displayed  by 
this  program  from  the  August  issue 
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(p.  72)  do  not  have  the  desired  color 
on  newer  64s,  and  are  invisible  on 
older  64s  which  do  not  fill  color 
memory.  This  is  because  the  vari- 
able G,  which  is  defined  in  line  100 
as  the  address  of  the  start  of  color 
memory  and  intended  for  use  in 
line  530  to  color  the  large  charac- 
ters, is  redefined  when  it  is  used  for 
another  purpose  in  lines  200  and 
220,  There  are  several  possible  so- 
lutions to  this  problem,  the  simplest 
of  which  is  to  change  the  G  in  lines 
200  and  220  to  some  other  variable: 

200  PRINTCHR?( 147) TAB { 125) "DOW 
NLOADING  THE  CHARACTER  SET 
" :C=5324Q:GN=12288:rem  114 

220  POKE  56333, i27:P0KEl, 51:F0 
R  Q=OTG102  3:POKEGH+Q, PEEK( 
C+0) :NEXT  :rem  85 

When  adding  the  "Headliner" 
routine  to  your  own  programs,  you 


should  make  sure  that  your  pro- 
gram does  not  use  any  of  the  vari- 
ables in  the  main  subroutine  (lines 
500-550)  for  any  other  purpose. 
The  variables  are  P,  L,  X$,  G,  CC, 
and  SL, 
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WLMM  ^/^  Machine  Language  Entry  Program 
lwlL./V  For  Commodore  64 


Charles  Brannon,  Program  Editor 


MIX  is  a  labor-saving  utility  that  al- 
lows almost  fail-safe  entry  of  machine 
language  programs  published  in  COM- 
PUTE'.. You  need  to  know  nothing  about 
machine  language  to  use  MLX^it  was 
designed  for  everyone.  At  least  8K  ex- 
pansion memory  is  required. 

MLX  is  a  new  way  to  enter  long  machine 
language  (ML)  programs  with  a  mini- 
mum of  fuss.  MLX  lets  you  enter  the 
numbers  from  a  special  list  that  looks 
similar  to  BASIC  DATA  statements.  It 
checks  your  typing  on  a  line-by-line 
basis.  It  won't  let  you  enter  illegal  char- 
acters when  you  should  be  typing  num- 
bers. It  won't  let  you  enter  numbers 
greater  than  255  (forbidden  in  ML).  It 
won't  let  you  enter  the  wrong  numbers 
on  the  wrong  line.  In  addition,  MLX 
creates  a  ready-to-use  tape  or  disk  file. 

Using  MLX 

Type  in  and  save  the  appropriate  ver- 
sion of  MLX  (you'll  want  to  use  it  in  the 
future).  When  you're  ready  to  type  in  an 
ML  program,  run  MLX,  MLX  for  the  64 
asks  you  for  two  numbers:  the  starting 
address  and  the  ending  address.  These 
numbers  are  given  in  the  article  accom- 
panying the  ML  program. 

When  you  run  MLX,  you'll  see  a 
prompt  corresponding  to  the  starting 
address.  The  prompt  is  the  current  line 
you  are  entering  from  the  listing.  It  in- 
creases by  six  each  time  you  enter  a  line. 
That's  because  each  line  has  seven  num- 
bers— six  actual  data  numbers  plus  a 
checksum  number.  The  checksum  verifies 
that  you  typed  the  previous  six  numbers 
correctly.  If  you  enter  any  of  the  six 
numbers  wrong,  or  enter  the  checksum 
wrong,  the  computer  rings  a  buzzer  and 
prompts  you  to  reenter  the  line.  If  you 
enter  it  correctly,  a  bell  tone  sounds  and 
you  continue  to  the  next  line, 

MLX  accepts  only  numbers  as  in- 
put. If  you  make  a  typing  error,  press  the 
INST/DEL  key;  the  entire  number  is 
deleted.  You  can  press  it  as  many  times 
as  necessary  back  to  the  start  of  the  line. 
If  you  enter  three-digit  numbers  as  list- 
ed, the  computer  automatically  prints 
the  comma  and  goes  on  to  accept  the 
next  number.  If  you  enter  less  than  three 
digits,  you  can  press  either  the  space  bar 
or  RETURN  key  to  advance  to  the  next 
number.  The  checksum  automatically 
appears  in  inverse  video  for  emphasis. 

To  simplify  your  typing,  MLX  rede- 
fines part  of  the  keyboard  as  a  numeric 
keypad  (lines  581-584): 


U     I     O  7      8      9 

H     J     K     L     become     0      4      5      6 

M     ,       .  12       3 

64  MLX  Commands 

When  you  finish  typing  an  ML  listing 
(assuming  you  type  it  all  in  one  session), 
you  can  then  save  the  completed  pro- 
gram on  tape  or  disk.  Follow  the  screen 
instructions.  If  you  get  any  errors  while 
saving,  you  probably  have  a  bad  disk,  or 
the  disk  is  full,  or  you've  made  a  typo 
when  entering  the  MLX  program  itself. 
You  don't  have  to  enter  the  whole 
ML  program  in  one  sitting.  MLX  lets  you 
enter  as  much  as  you  want,  save  it,  and 
then  reload  the  file  from  tape  or  disk 
later.  MLX  recognizes  these  commands: 

SHIFT-S:  Save 
SHIFT-L:  Load 
SHIFT-N:  New  Address 
SHIFT-D;  Display 

When  you  enter  a  command,  MLX 
jumps  out  of  the  line  you've  been  typ- 
ing, so  we  recommend  you  do  it  at  a  new 
prompt.  Use  the  Save  command  to  save 
what  you've  been  working  on.  It  will 
save  on  tape  or  disk,  as  if  you've  fin- 
ished, but  the  tape  or  disk  won't  work, 
of  course,  until  you  finish  the  typing. 
Remember  what  address  you  stop  at. 
The  next  time  you  run  MLX,  answer  all 
the  prompts  as  you  did  before,  then 
insert  the  disk  or  tape.  When  you  get  to 
the  entry  prompt,  press  SHIFT-L  to  re- 
load the  partly  completed  file  into  mem- 
ory. Then  use  the  New  Address 
command  to  resume  typing. 

To  use  the  New  Address  command, 
press  SHlFT-N  and  enter  the  address 
where  you  previously  stopped.  The 
prompt  will  change,  and  you  can  then 
continue  typing.  Always  enter  a  New 
Address  that  matches  up  with  one  of  the 
line  numbers  in  the  special  listing,  or 
else  the  checksum  won't  work.  The  Dis- 
play command  lets  you  display  a  section 
of  your  typing.  After  you  press  SHIFT- 
D,  enter  two  addresses  within  the  line 
number  range  of  the  listing.  You  can 
abort  the  listing  by  pressing  any  key. 

64  MLX:  Machine  Language 
Entry 

10  REM  LINES  CHANGED  FROM  MLX 

(SPACEJVERSION  2.00  ARE  750 

,765,770  AND  860     :rein  50 

20  REM  LINE  CHANGED  FROM  MLX  V 

ERSION  2.01  IS  300  :rem  147 

100  PRINT " f CLR3 163 "rCHR5( 142)? 

CHR$(8) ; :POKE53281,l:POKE5 

3280,1  trem   67 


101  POKE  788, 52: REM  DISABLE  RU 
N/STOP  srera  119 

110  PRINT" (RVS) {39  SPACES}"; 

:rem  176 

120  PRINT" [RVS 1(14  SPACES] 
{right} {OFF)g*|£{RVS} 

(right)  {right}T2  spaces} 

i*3{OFF}B*3£{RVS|£{RVS) 
{14  SPACES)";      :rem  250 
130  PRIHT"{RVS) {14  SPACES} 

{right)   Eg H right) 

{2  right)  {0FF}£[RVS}£ 
g*3 {OFF}g*|{RVST 
{14  SPACES}";       jrem  35 
140  PRINT" {RVS) {41  SPACES]" 

srem  120 

200  PRINT" {2  down] (pur) { ELK]  M 
ACHINE  LANGUAGE  EDITOR  VER 
SION  2.02f5  DOWN)":reni  238 

210  PRINT"g53{2  UP}STARTING  AD 

DRESS?{8  SPACES) {9  LEFT)"; 

:rera  143 

215  INPUTS:F=1-F:C5=CHR?(31+11 
9*F)  :rero  166 

220  IFS<256OR(S>40960ANDS<4915 
2 ) ORS>  53247THENGOSUB3000 :G 
OTO210  :rem  23  5 

225  PRINT: PRINT: PRINT  t rem  180 

230  PRINT"i53{2  UP}ENDING  ADDR 
ESS? {8  SPACES) {9  LEFT } " ; : I 
NPUTE:F=1-F:C$=CHR$( 31+119 
*F)  irem  20 

240  IFE<256OR(E>40960ANDE<4915 
2)ORE>53247THENGOSUB3000£G 
OTO230  :rem  183 

250  IFE<STHENPRINTC$;"{RVS)END 
ING  <  START {2  SPACES 1":G0S 
OB1000:GOTO  230    : rem  176 

260  PRINT:PRINT:PRINT  irem  179 

300  PRINT" (CLR)";CHR$( 14) : AD=S 

rrera  56 

310  A=1:PRISTRIGHT?("0000"+HID 
5(STR$(AD),2),5)?":": 

:rem  33 

315   FORJ=AT06  :rem    33 

320  GOSUB570:IFN=-1THENJ=J+N:G 
OTO320  :rem   2  28 

390    IFN=-211THEN    710  : rem   62 

400    IFN=-2a4THEN    790         trem    64 

410    IFN=-206THENPRI NT: INPUT" 

{DOVra)ENTER    NEW    ADDRESS "; Z 
Z  jrem   44 

415  IFN=-206THENIFZZ<SORZZ>ETH 
ENPRINT"{RVS)OUT  OF  RANGE" 
:GOSUB1000 :GOTO410-rem    225 

417  IFN=-206THENAD=ZZ:PRINT:GO 
TO310  :rem   238 

420    IF   NO -196    THEN   480 

:rein   133 

430  PRINT;INPUT"DISPLAY:FROM"; 
F: PRINT, "TO"; :INPUTT 

:rem  234 

440  IFF<SORF>EORT<S0RT>ETHENPR 
INT "AT  LEAST" ;S;" (LEFT),  N 
or  MORE  THAN";E:GOTO4  30 

trem  159 

450  FORI=FTOTSTEP6: PRINT: PRINT 
RIGHT$("0000"+MID$(STR?( I) 
, 2 ) , 5 ) ; "  :  " ;         : rem  30 

451  FORK=0TO5:N=PEEK(I+K) :PRIN 
TRIGHT$("00"+MID$(STR$(N) , 
2) ,3);",";  :rera  66 
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460 
470 

48a 
490 

510 
511 
515 
520 


530 
540 


550 

560 
570 
530 
581 

532 


583 

584 
585 

590 

600 

610 

626 
63ia 

640 

650 

660 
670 

680 
690 

691 

695 

700 

710 
715 

720 

730 

740 
750 


GETAS  :IFA5> I'iiENPRlNT  :  PRI 

NT:GOTO310  : rem  25 

NEXTK:  PRINTC1>:R$  (  20  )  ;  iNEXTI 
: PRINT: PRINT :GOTO310 

: rem  50 
IFNcO  THEN  PRINT :G0T03 10 

: rem  16B 
A(J)=N:NEXTJ  : rem  199 
CKSUH=AD-INT(AD/256)*25C:F 
ORI=1T06 :CKSUH=(CKSUM+A( I) 
)AiSD2  55  :NEXT  .-rem  200 
PRINTCHRS( 18); :GOSUB570:PR 
INTCHR$( 146) ; 
1KN=-LTHENA=6; 


94 


:  rem 
GOT0315 

; rem  2  54 
PHINTCHR?(20) :IFN=CKSUHTHE 
N530  :rem  122 

PRINT: PRINT "LINE  ENTERED  W 
RONG  :  RE-ENTER": PRINT:GOS 
UB1000:GOTO310  : rem  176 
GOSUB2000  :reni  218 

F0R1=1T06:P0KEAD+1-1,A(I) : 
NEXT: POKE54272,0:POKE54273 
,0  :rem  227 

AD=AD+6:IF  AD<E  THEN  310 

: rem  212 
GOTO  710  :rem  108 

N=0:Z=0  :rem  88 

PRINT "E£i";        srem  81 

GETA5:  [EA$  = rHEN581 

:ram  95 
AV=-  (A5  =  "H"  )-2*(A$  =  '-,  "  )-3* 
(A?  =  "  .")-4*(A$=."J")-5*{A5  = 
"K")-6*(A5="L")  :rem  41 
AV=AV-7*(A?="U")-8*(AS="I" 
)-9*(A5="0") :IFA?="H"THENA 
?="0"  rrem  134 

IFAV»0THENAS=CHR$ ( 4B+AV) 

: rem  134 
PRIVTCHR5(20) ; :A=ASC(A$} :I 
FA=130RA=44ORA=.32THEN67a 

:rem  229 
I FA> 1 2eTHENN=-A : RETURN 

: rem  137 
IFA<>20  THEN  630  : rem  10 
GOSUBb90 : I F1=1AMDT=44THENN 
=-l:PKlNr" [uff] [LEtT] 
{LEFT]"r :GOTU690  : rem  62 
GOTO570  :rGm  109 

IFA<480RA>  57THEN5a0 

: rem  105 
PRINTAS; :N=N*10+A-48 

: rem  106 
1FN>255  THEN  A=20 :GOSUBl0a 
0:GOTO600  :rern  229 

Z=Z-t-l  :IFZ<3THEN580  :  rem  71 
IFZ=0THENCOSUB100O :GOT057a 

: rem  114 
PRINT", ";: RETURN  ; rem  240 
S%=PEEK{209)+256*PEHK(210) 
+PEEK(211)  :rem  149 
FORI=lT03 :T=PEEK(S%-1) 

: rem  67 
IFT044ANDTO  58THENPQKES%- 
I,32:HEXT  : rem  205 

PRINTLEFT$(" (3  LEFT)",I-1) 
;  ;  RETURN  : rem  7 

PRINT" {CLR] (RVS)»**  SAVE  * 
•*(3  DOWN}"  srem  236 
PRINT" 12  DOWN) {PRESS  {RVS) 
R_ETURNlOPFi  ALONE  TO  CANCE 
L  "save) (DOWNS"  :rem  106 
P?="": INPUT"! down!  FILENAM 
E" ; F? : I FF$= " "THENPRINT : PRI 
NT:GOTO310  : rem  71 

PRINT;PRINT" (2  D0WWJ[RVS)T 
[0FF)APE  OR  ( RVSJDtOFFJISK 
:  (T/D)"  :rem  228 

GETA? : I  FAS  <  > "T"ANDAS  <> "D"T 
HEW740  ;rem  36 

DV=1-7*(AS="D") : IFDV=8THEN 


F$="0! "+FS;0PEN15,a, 15, "S" 
+F5:CLOSE15  : rem  212 
760  T5=FS:ZK=PEEK(53)+256*PEEK 
(54)-LEN(T?) :POKE7S2,ZK/25 
o  : rem  3 

762  POKK7Bl,ZK-PEEK(782)*256:P 
OKE7O0,LEN(TS) :3YS654G9 

:rem    109 

763  POKE780,l:POKE7ai ,DV:P0KE7 
82,1 :SYS65466       : rem  69 

765  K=S:POKE2  54,K,/2  56:POKE253, 
K-PEEK( 254) *256 :POKE78a , 25 
3  : rem  17 

766  K=E+1 :POKE782,K/256:POKE78 
1 ,K-PEEK{ 732)*256 :SYS65496 

: rem  2 35 
770    IF(PEEK{783)AND1)0R(191AND 

ST)THEN7B0  : rem    111 

77  3    PRINT  "(DOVra)  DONE.  {  DOi/N  ]  "  :  G 

OTO310  srem    113 

780  PRINT" (DOVra) ERROR  ON  SAVE. 
(2  SPACES) TRY  AGAIH.":IFDV 
=1TEIEN720  :rem    171 

781  OPEN15,8,15 :ISPUT*15,E15,E 
25:PRINTE15r E2$ :CL0SE15 :G0 
TO720  :rem    103 

790  PRlNT"iCLR) (RVS!***  LOAD  * 
**{2    DOWN)"  :rem   212 

795  PR1NT"{2  DOVJN)(PRESS  (RVS) 
RETUR_NiOFFi  ALONE  TO  CANCE 
L    LOAD)"  :rem    82 

800  F$="":INPUT"E2  DOWN)  FILEN 
AME"rF$:IFFS=""THENPRINT:G 
OTO310  :rem    144 

810  PRINT:PRINT"i2  IXUMJErVHST 
(OFF)APE  OR  { RVS)D{0FF)1SK 
:     (T/D)"  :rem   227 

820  GETAS :IFAS<>"T"ANDA$<>"D"T 
HEN820  :rem    34 


830  DV=1-7*(AS="D" ) :IFDV=aTHEN 
F?  =  "0:  "+FS  : rem    157 

840  TS=F$:ZK=PEEK(53)+256*PEEK 
(54)-LEN(TS) jP0KE78  2,ZK/25 
6  : rem    2 

841  POKE78i,ZK-PEEK(782)*256:P 
OKE780 , LEN( T? ) : SYS65469 

; rem   107 
845    POKE780,1:POKE781,DV:POKE7 
82, 1 JSYS65466  :rem    70 

850    POKE780,0:SYS65493    i rem    11 
860    IF  (PEEK  (7a  3)  AND  DOR  (191  AND 
ST)THEN870  : rem    111 

865    PRINT" (DOWN]DONK. ":G0T03ia 

: rem    96 
870    PRINT" {down  3  ERROR    ON    LOAD. 
(2    SPACES JTRY    AGAIN. [DOWN) 
":IFDV=1THEN800  : rem    172 

880  OPEN15,8,15 :INPUT#15,E1S,E 
25  tPRINTElSr E25 :CL0SE15:GO 
TO800  :rem   102 

1000  REM    BUZZER  : rem    135 

1001  POKE54296, 15 :PQKE54277 ,45 
;POKE54278, 165  : rem    207 

1002  POKE54276,33:POKE  54273,6 
:POKE54272,5  rrem    42 

1003  FORT=1TO200:NEXT:POKE5427 
6,32 :POKE54  27  3,0:POKE54  2  7 
2,0:RETURN  rrem    202 

2000  REM    BELL    SOUND  : rem    78 

2001  POKE54296,15:POK£54277,0: 
POKE54278,247  srem    152 

2002  POKE  54276,17 :POKE54273, 4 
0:POKE54272,0  : rem    86 

2003  FORT=1TO100:NEXT:POKE5427 
6, 16: RETURN  : rem    57 

3000  PRINTC?;" [RVSJNOT  ZERO  PA 
GE    OR    ROM":GOTO1000 

:rem   89 


Switch  selectable  Commodore  graphics 
mode  for  Epson,  StarMicronics,  C.  Iloh, 
Prowriter.  OI(idata,  Seikosha.  Banana, 
BMC,  Panasonic.  Mannesman  Taltey 
&  others 


Universal  Input/Output 
Board  for  C-64&C- 128 

•  16  Channel  8-bit  A/D  converter  with  100 
microsecond  sampling  lime. 

•  1  D/A  output 

•  16  high  voltage/high  current 
discrete  output 

•  1  EPROM  socket 

•  Use  multiple  boards  for  additional 
channels  up  to  6  boards 

CBM-64usedM'W-611    S225.00 


$50  for  your  old 
NEW!  interface 

Universal  Parallel 
Graphics  Interface 

•  Built-in  self-test  with  status  report 

•  Optional  RAM  printer  butter 

»  Provides  virtually  total  emulation  of 
Commodore  printers  for  compatabHity 
with  popular  software 

•  ASCII  conversion,  total  test.  Emulate  & 
tranparenl  mode 

•  Fully  intelligent  interface  that  plugs  into 
standard  Commodore  printer  socket 

•  Exclusive  graphic  key-match  function 

Micrografijc  MW-350  , . , $129 

a S79.00    with  any  trade  In 


Dealer  Inquiries  mviteO 


Micro  World  Computers,  Inc. 

3333  W.  Wudsworlh  Blvd.  »C105 
Lakewood.  CO  80227 


(303)  987-9531 
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Programming  the  Tl 


C.  Regena 


Sprites  In  Tl  Extended  BASIC 


Since  this  month's  COMPUTE!  is  a 
game  issue,  let  me  remind  you  that 
COMPUTEI's  First  Book  of  Tl  Games 
is  still  available.  It  offers  a  variety  of 
games  that  do  not  require  Tl  Ex- 
tended BASIC. 

Eventually,  however,  game 
programmers  usually  want  the  Ex- 
tended BASIC  command  module 
because  it  adds  several  program- 
ming features,  including  up  to  28 
sprites  (smoothly  moving  screen 
objects).  With  one  statement  you 
can  define  a  sprite  and  set  it  in 
continuous  motion.  For  example, 
try  this  short  program: 

100  REM  Tl  EXTENDED  BfiSIC 

110  REM  SPRITE  DEMO 

120  DEF  R<X)-INT(X*RND> 

130  CALL  CLEAR 

140  FOR  S"l  TO  2B  ::  RAND 

OMIZE 
1S0  CALL  SPRITE  (MS,  64-i-S,  R 

(lSJ+2,  90,  12B,  R (255) - 

127,R(255)-127) 
160  NEXT  S 
170  aaiO  170 
180  END 

This  month's  main  program, 
"Sprite  Tester,"  offers  a  way  to  test 
your  sprites  before  putting  them 
into  a  program  of  your  own.  After  it 
displays  a  sprite  on  the  screen,  it 
lets  you  change  various  characteris- 
tics of  the  sprite  by  entering  differ- 
ent numbers.  You  may  experiment 
as  much  as  you  wish.  When  you 
have  the  sprite  moving  as  you 
want,  simply  jot  down  the  CALL 
SPRITE  statement  shown  at  the 
bottom  of  the  screen. 

Designing  The  Sprite 

To  get  started,  type  in  and  run 
Sprite  Tester.  Choose  a  magnifica- 
tion factor  from  1  to  4.  (A  regular- 
size  character  is  magnification  1 
and  a  four-times  size  is  magnifica- 
tion 2.  Magnification  3  is  made  up 
of  four  regular-size  characters,  and 
magnification  4  is  four  large 
characters.) 

Next  choose  a  character  num- 
ber from  33  to  95 — one  of  the  char- 


acters from  the  regular  ASCII 
character  set.  If  you  prefer  to  use 
your  own  graphic  character,  insert  a 
CALL  CHAR  statement  to  redefine 
a  character. 

You  may  then  choose  a  sprite 
color.  Since  1  is  transparent  (the 
screen  color),  you  must  choose  a 
color  number  from  2  to  16.  If  you 
choose  color  8,  the  screen  changes 
so  you'll  be  able  to  see  the  sprite. 
All  other  colors  use  the  cyan  back- 
ground screen. 

Next  choose  a  dot  row  and  dot 
column  position  from  which  the 
sprite  should  start  moving.  Then,  to 
move  the  sprite,  select  a  row  veloci- 
ty and  column  velocity.  Since  these 
may  be  positive  or  negative  num- 
bers, first  choose  +  or  — ,  press 
ENTER,  then  pick  the  number  and 
press  ENTER  again.  If  you  want  to 
experiment  with  the  position  of  the 
sprite,  keep  the  row  velocity  and 
column  velocity  at  +0.  Otherwise, 
the  sprite  will  be  in  motion,  and 
you  may  not  be  able  to  see  the  dot 
row  and  dot  column  changes. 

As  you  enter  parameters,  the 
CALL  MAGNIFY  and  CALL 
SPRITE  statements  at  the  lower 
part  of  the  screen  show  the  sprite's 
present  conditions.  The  program 
continues  until  you  press  FCTN- 
CLEAR. 

Extended  BASIC  Features 

Extended  BASIC  contains  a  number 
of  statements  which  make  pro- 
grams such  as  Sprite  Tester  easier  to 
write.  The  DISPLAY  AT  state- 
ments, for  instance,  allow  you  to 
print  at  a  specified  row  and  column. 
USING  helps  to  format  output, 
right-justifying  numbers  in  this 
case. 

The  ACCEPT  statement  is 
quite  versatile  for  accepting  input. 
BEEP  sounds  a  tone  when  the  com- 
puter is  waiting  for  the  input.  AT() 
lets  you  receive  the  input  starting  at 
a  certain  row  and  column  on  the 
screen,  and  SIZE  limits  the  input  to 


a  specified  number  of  characters. 
VALIDATE  allows  you  to  specify 
what  characters  are  acceptable  as 
input.  To  erase  or  change  before 
you  press  ENTER,  you  can  press 
FCTN-ERASE.  Unfortunately,  if 
you  enter  something  wrong,  an 
error  message  appears  and  the 
printing  on  the  screen  starts  to 
scroll.  Afterward,  the  cursor  may 
not  be  lined  up  with  the  original 
question. 

Unlike  Console  BASIC,  Ex- 
tended BASIC  lets  you  follow 
THEN  and  ELSE  in  IF  statements 
with  either  a  line  number  or  a 
command. 

The  CALL  SPRITE  statement 
specifies  the  sprite  number,  the 
character  number  for  the  sprite,  the 
foreground  color,  the  beginning  dot 
row  and  dot  column  positions,  and 
the  row  velocity  and  column 
velocity. 

CALL  MAGNIFY  sets  the 
magnification  factor.  You  can 
change  characteristics  of  the  sprite 
either  by  using  another  CALL 
SPRITE  statement  or  CALL  PAT- 
TERN for  the  character  number, 
CALL  COLOR  for  color,  and  CALL 
MOTION  for  the  velocities. 

If  you  prefer  to  save  typing 
effort,  you  can  obtain  a  copy  of  this 
program  by  sending  a  blank  cas- 
sette or  disk,  a  stamped,  self- 
addressed  mailer,  and  $3  to: 

C.  Regena 
P.O.  Box  1502 
Cedar  City,  UT  84720 

Please  be  sure  to  specify  that  you 
want  Sprite  Tester. 

100  REM  Tl  EXTENDED  BASIC 

110  REM  SPRITE  TESTER 

120  CALL  CLEAR 

130  CALL  SCREEN(8> 

140  CALL  CHAR (96, "0B0402F 

F020408") 
150  CALL  C0LaRf9, 10, 1 ) 
160  CALL  CHAR (95, "10107Ct 

0I0007C") 
170  CH=42 
180  CDL0R=2 
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190 
200 
210 
220 
230 
240 
250 

260 


270 


280 
290 

300 


310 
320 


DROW 

DCOL 

VROW 

VCDL 

M=l 

CALL 

DISP 

L  MA 

DISP 

L  SP 

,{3 

<:3  s 
<:3  B 

CALL 
OR,  D 
L) 

CALL 
DISP 

IFY 
ACCE 
TE  (  " 

)  :M 

CALL 

CALL 

) 


9i 

12S 
=  0 
=  0 

MAGNIF 
LAY  AT( 
GMFY  (  1 
LAY  AT( 
RITE (#1 
SPACES) 
PACESJ0 
PACES}0 

SPRITE 
ROW, DCG 

HCHAR ( 
LAY  AT ( 
1-4:  '■ 
PT  AT ( 1 
1234" ) B 

MABNIF 
HCHAR ( 


Y  (M) 

20, 1 ) : "CAL 

)  " 

22, 1 ) : "CAL 

,42,   2,   96 

12B, 

T 

)  " 

(#1  , CH,COL 

L, VRDW, VCO 

1,3,96) 

1 , 2) s "MAGN 

,16) VALIDA 
EEP  SI ZE (  I 

Y(M) 

20, 16, M+4B 


CALL  H 
CALL  H 
DISPLA 
ACTER 
ACCEPT 
TECDIG 
!  CH 
370  IF  (CH 
N  360 
CALL  P 
DISPLA 
NG  "#» 


330 
340 
3  50 

360 


380 
390 


CHAR  < 1 , 3, 32) 
CHAR (3,3,96) 
Y  AT (3, 2) : "CHAR 
33-95: " 

AT (3, 20) VALIDA 
rT)BEEP  SIZE(2) 

<33) + (CH>95) THE 


400 
410 
420 

430 


440 

450 
460 
470 
480 
490 
S00 

S10 
520 
530 

S40 


SS0 
560 

570 

580 
590 
600 

610 

620 
630 


CALL  H 
CALL  H 
DISPLA 
R  2-16 
ACCEPT 
TE (DIG 
: COLOR 


>ATTERN  (#1  ,  CH) 
lY  AT (22, 16) : USI 
r*  :  CH; 

ICHAR (3,3,32) 
ICHAR (5, 3, 96) 
*Y  AT (5, 2) ; "COLD 


AT  (5,  15) VALIDA 
IT)BEEP  SIZE(2) 


IF  ( 

6)  TH 

IF  C 

CALL 

GOTO 

CALL 

CALL 

DISP 

NG 

CALL 

CALL 

DISP 

ROW 

ACCE 

TE  (D 

!  DRO 

IF  ( 

)  THE 

CALL 

OR,D 

L) 

DISP 

NB     " 

CALL 

CALL 

DISP 

COLU 

ACCE 

TE<D 

!  DCD 

IF  ( 

)  THE 

CALL 


COLO 
EN  4 
OLQR 
SCR 
490 
SCR 
CQL 
LAY 
«#" 
HCH 
HCH 
LAY 
1-19 
PT  A 
IGIT 
W 

DROtg 

N     54 

SPR 

ROW, 

LAY 

HCH 
HCH 
LAY 
MN  1 
PT  A 
IGIT 
L 

DCOL 

N  61 

SPR 


R<2) + (COLaR>l 

30 

<  >B 

EEN  ( 


THEN  480 
16) 


EEN  ( 
0R(« 
AT(2 
COLO 
AR  (5 
AR«7 
AT  (7 
6:  " 
T(7, 
)  BEE 


B) 

1 , COLOR) 

2, 19) 1 USI 

R; 

,3,32) 
, 3, 96) 
, 2) ! "DOT 

IS) VALIDA 
P  SIZE (3) 


< 1 ) + (DR0W>196 

0 

ITE  li 

DCOL, 


!«1 , CH, COL 
.,  VROW,  VCO 


AT  (2 
:  DRO 
AR  (7 
AR  (9 
AT  (9 
-256 
T(9, 
)  BEE 

<  1  )  + 
0 

ITE  ( 


2, 22) : USI 

W; 

, 3, 32) 

, 3,96) 

, 2> : "DOT 

21 ) VALIDA 
P  SIZE(3) 

(DC0L>256 

#1, CH, COL 


OR, DRDW, DCOL, VROW, VCD 

L) 
640  DISPLAY  AT(23, 1 ) :USIN 

B  •■##«"iDCOL; 
650  CALL  HCHAR(9,3, 32) 
660  CALL  HCHAR (9, 3, 32) 
670  CALL  HCHAR ( 1 1 , 3,96) 
6B0  DISPLAY  AT ( 1 1 , 2 ) : "ROW 

VELOCITY  _127i   +" 
690  ACCEPT  AT (1 1 , 22) VALID 

ATE  <"+-■')  BEEP  SIZECl) 

iS* 
700  ACCEPT  AT( 11 ,23) VALID 

ATE < DIBIT) SIZE (3) : VRD 

M 
710  IF  VR0W>127  THEN  680 
720  IF  S»-"-"  THEN  VROW=- 

VROW 
730  CALL  M0TIQN(»1 , VROW, V 

COL) 
740  DISPLAY  AT (23, 5> jUSIN 

G  "####": VROW; 
750  CALL  HCHARdl  ,  3,32> 
760  CALL  HCHARC13, 3, 96> 
770  DISPLAY  AT (13, 2) s "COL 

UHN  VELOCITY  _127!   + 

730  ACCEPT  AT< 13,25) VALID 

ATE {"+-") BEEP  SIZE(l) 

I  5« 
790  ACCEPT  AT<13, 26) VALID 

ATE (DIGIT) SIZE (3) : VCO 

L 
800  IF  VCDL>127  THEN  770 
810  IF  S«="-"  THEN  VCOL=- 

VCOL 


820  CALL  nOTION (#1, VROW, V 

COL) 
830  DISPLAY  AT(23, 10) sUSI 

NG  "####" iVCQL; 
S40  CALL  HCHAR< 13,3,32) 
850  GOTO  280 
860  END  <5- 


To  receive 

additional 

information  from 

advertisers  in 

this  issue,  use 

the  handy  reader 

service  cards  In 

the  back  of 
the  magazine. 


Save  Your  Copies  of  COMPUTE! 

Protect  your  back  issues  of  COMPUTE! 
in  durabie  binders  or  library  cases. 
Each  binder  or  cose  is  custom-made 
in  fiag-biue  binding  wittn  embossed 
Vi/liite  lettering.  Each  holds  a  year  of 
COMPUTE!.  Order  several  and  keep 
your  issues  of  COMPUTE!  neatly  or- 
ganized for  quick  reference. 
(These  binders  make  great 
gifts,  too!) 


Cases: 

S6.95  each; 
3  for  $20.00; 
6  for  $36.00 


Binders 

$8.50  each; 
3  for  $24.75; 
6  for  $48.00 


(Please  add  $2.50  per  unit  for  orders 
outside  the  U.S.) 

Send  in  your  prepoid  order  with  the 
attached  coupon 


D  binders, 
_  ,  (U.S.  funds 


Mail  to;  Jesse  Jones  Industries,  P.O.  Box  5120, 

Dept.  Code  COTE, Philadelphia,  PA  19141 

Please  send  me COMPUTE!    D  coses 

Enclosed  is  my  check  or  money  order  for  $ 

only.) 

Name 

Address 

City 

State 

SejJisfoction  guaronleed  or  money  retunded. 
Please  allow  d-6  weeks  for  delivery. 


Zip. 
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A  ATARI 


ATARI  IS  a  trademark  ol  ATARI  INC, 

Atari  520  ST- 

Monochrome  System    Call 

Atari  520  ST-RGB  System  .  Call 

Call  for  latest  STSottware  and  Accessories 

SUPERPRINTER  PACKAGES 

SG-10  Printer  and  U-Print  A 289 

Panasonic  1091  and  U-Print  A 31 B 

Legend  880  &  U-Print  A 287 

Citoh8510AP  I   &  U-Print  A 399 

Powertype  S  U-Print  A 379 

Super  Printer  Packages  have  no  extra  cliarges  wl\en 
sltipped  in  Continental  USA. 

ATARI  INTERFACES      INDUS  GT 


Aid  interfast  I      ,  99  95 

U-PrintA  59.95 

U-Pnnl  A,  16K  Buffer 

79  95 
ij-Print  A.32k  Buffer 

99  95 
U-Prif5t'A/64K  Suffer 

109.95 

R-Verter  Adaptor     39.95 


for  Atari    219 

MPPIOOOE 

Modem   .       ...    69.95 


mrhBf  mm\m  ff>piEO^/*iP.  s 


Rescue  on 

Ffactalus-D  ...  24.95 
World's  Greatest 

Football-D  ....  24.95 

Ttie  EldDlan-D  . . .  24.95 

Winter  Games  . .  24.95 


Epyx" 

Koranis  Rifl-D  . . .  24.95 

24.95      Ballblazer-D  ....  24.95 

Pilslopll-D 24.95 

24.95      Summer 

24.95         Games-D 24.95 


^ 


GENERAL 
HARDWARE 


ifeir 


SG-10  Z19 

SG-15  369 

SD-10  339 

SD-15  449 

SR-10  Call 

SR-15  Call 

PRINTER  BUFFERS 

Microfa2er Call 

U-Print-16K 79.95 

U-Prinl-32K 99.95 

U-Prin1-64K  ....  109.95 


With  The  Purchase 
Of  Any  Printer 

Buy 

llie  Print  Shop-Apple 31.95 

The  Print  Shop- 
Atari  &  C-64 27.95 

Supsr  Spgciil  Pn»t  EittcllvB  Now  Thnj  SBptinlnr  31, 19U 


MODEMS 

Volksmoftra  300 

59 

Volksmodem  T200 

189 

Hayes  1200 

Call 

Hayes  300 

169 

Miciomodem  HE 

Call 

Maxwell  300  1200 

319 

PRINTERS 

CitotlBblOAP- 

329 

Legend  10BO  .     . 

239 

Ciloh  75D0AP 

219 

Epsan 

Call 

Toshiba  1351 

Call 

Toshiba  I3« 

Call 

Legend  880 

219 

Panasonic  1090    . . 

199 

Panasonic  1091    . . . 

..  245 

Powerlvpe 

.    309 

APPLE 


Super  Special  frlcei  EftBcllve  Ndw  Tlinugli  Ottolier  31.  IStS 

ATARI  SOFTWARE                  | 

BRODERBUND 

MISC.  ATARI  (cont'd.)  | 

BankSKeet  Wnlei-D 

34  95 

On-Track  Racing-D 

20,95 

Loderunner-D  . 

23  95 

Bounty  Bob-Carl 

29  95 

Spelunker-D 

20  95 

Ramrod  XL 

7995 

Stellh-O 

20  95 

Alien  Voice  Bon 

99,95 

P;mi  Snop-D 

34  95 

B  1  80  Column  Card 

49,95 

Serpenl's  Siar-D 

27  95 

OSS 

PrmI  Shop  Paper    . 

16,95 

Basic  XL-Cart     ,    , 

52  95 

Pnnl  Shoo  Graphics-D 

19.95 

MAC65XL-Cart   ,,,. 

49  95 

ELECTRONIC  A  ITS 

Action-Cart 

4995 

Aichop    

19  95 

Basic  XL-Can  .    , 

39  95 

Archon  II 

24  95 

DOS  XL  Bug  65 

27  95 

Mule         

19  95 

MAC  65  Tool  Kil-D 

20  95 

Realm  Imposabilily 

19.95 

Action  Tool  Kil-D  , 

20  95 

Murder/Zindcrneuf 

19.95 

Basic  X  L  Tool  Kit-D 

20  95 

Music  Conslruclion 

19.95 

SSI 

Pinball  Constnjciion 

19  95 

Carrier  Force-D 

37  95 

One  on  One 

24  95 

24  95 

Seven  Cdies  of  Gold 

24  95 

Cosmic  Balance-D 

24  95 

Financial  Cookbook 

29  95 

Broadsides-D 

24  95 

INFOCOM 

50  Mission  Crush-D 

24  95 

Enchanler-O  . . 

24  95 

Rails  Wcst-D   , 

24  95 

Zorh  1-0 

24.95 

Computer  Amhysh-D 

37,95 

HiteHiker-D  . . . 

24  95 

Computer  BasebaH-D 

2495 

Cutthroats-O 

2495 

Breakthrough 

Wishbti.nger-0 

29  95 

Ardennes-O 

37  95 

MICROPRQSE 

F-1 5  strike  Eagle-O 

23.9S 

Impermm  Galatium-D 
Oper  Market 

24  95 
32  95 

Crusade  m  Europe-D 
Decision  in  Desert-0 

27  95 

27  95 

Kanplgruppe-D 
Computer 
Ouarterback-D    . 

37  95 

Kennedy  Approach- D 

23  95 

2495 

MISCELLANEOUS 

Colonial  Conquest-D 

24  95 

ATARI 

Gemstone  Warrior-D 

21  96 

Fiigtil  Sfflulalor  ll-D 

34  95 

Sii  Gun  Shootout-D 

24  95 

^egatont  II  -  -0 

19  95 

SYNAPSE 

Monkey  Wrench  ll-Cart 

23  95 

Syncilc-D         ,    . 

.  34  95 

Beachhead-D  .   . 

2195 

Synlile-D   

,  34.95 

NetWorth-0    

49.95 

Syntrend-D    

27  95 

Omnitrend  Oniverse-D 

69  95 

Eyncom-D     

27.95 

MUQ,  Compiler-D 

59  95 

Synchion-D  

27  95 

Summer  Games-D 

27  95 

Svnstock-D 

27  96 

Ullima  l-D   . , , 

23,95 

Syncslc  Templates-D 

16  95 

Ultima  ll-D  . 

37  95 

RelaK  Stress 

Ultima  lll-D     , 

37  95 

Reduclion-D 

79  95 

Ullima  IV-D 

4195 

Blue  Man-D 

2395 

Letter  Per1ecl-D 

39  95 

Blue  Man  200 1-0 

2095 

Data  Perlect-D 

39.95 

Mmdwheel-D  . . 

27  95 

fvflicro-Leag.  Basehall-D 

29-95 

Loderunners 

^  Paper  Clip-D 

39  95 

Rescue-D 

20-95_ 

BRODERBUND  INFOCOM 

Print  Shop-D  33  95  Hitctiiker  29  95 

Karateka-D  21  95  Zorli  I  II  or  III  29  95 

Cliamp  Locerunner-D  21  95  Enchanter  29  95 

Bank  SircE)  Wrder-D  -14  95  Oeadlino         34  95 

Print  Shop  Graphics-D  17  95  Wisbringcr-O  29  95 

Dazzle  Draw  39  95  ELECTRONIC  ARTS 

SSI  SkytOi  29  95 

Gemstone  Warrior  21  95  One  on  One      29  95 

Kampfgiuppe  39  95  Seven  CitiesGold      .     29  95 

Phnnlasie  25  95  Archon  .      24  95 

Outslron  33  95  Adv  Construction  Kit     37  95 

APPLE  MISCELLANEOUS 

Ghosibusters      ,  25  95  Conan  25  95 

Flight  Simulator  II  34.95  Sargon  111    33.95 

F-15  Strike  Eagle  ,    .,  21,95  Dollars  S  Sense 64,95 

Summer  Games  25,95  PFS  File 79,95 

Micro  League  Baseball  29  95  PFS  Write      79,95 

Star  League  Baseball  23  95  PFS  Report   79  95 

Wizardry  Proving    .  33  95  Multiplan   B4  95 

Ultima  III       ,,  39  95  Supercalc  III  124  95 

Bruce  Lee    -- 25,95  Sideways  39  95 

Millionaiie   33,96  Crosstalk  129,96 

Death  Carribean  2195  Janew'Mousc  129.95 

Felony         . ,  21  95  BPI  Software    .   .  Call 

-^ EST  1982  

'Compu  t(ftbLLLtu 

PO-  Box  17M2,  Milwaukee.  Wl  53217 

ORDER  LItJES  OPEN 

Mon-Fri  tl  a.m   -  7  p  m  CST  •  Sat.  12  pm   -  6  p.m  CST 

To  Order  Call  Toll  Free 

800-558-0003 

For  Technical  Info.  Order 
Inquiries,  or  for  Wise.  Orders 

414-351-2007 

ORDERING  INFORMATION:  pease  speedy  system 
Fortastdeliveiy  senricast^icr's  check  moneyorder  or  direct  bank 
tiansfers  Personal  and  company  checks  allow  2  weeks  to  clear 
Charges  lor  COD  are  S3  00  School  Purchase  Orders  welcome  In 
CONTINENTAL  USA,  include  S3  00  shipping  per  software  order 
Include  4^  shipping  on  all  Hardware  orders,  minimum  S4  00 
Mastercard  &  Visa  please  include  card  »  and  einiralion  date  Wl 
residenls  please  add  S'o  sales  tax  HI.  AK,  FPO.  APO.  Canadian 
orders  —  add  5%  shipping,  minimum  S5  00  All  other  foreign 
orders,  please  add  15°.  shipping,  minimum  S10  00  All  goods 
are  new  and  include  factory  warranty  Due  to  our  low  prices,  all 
sales  are  final  All  defective  returns  must  have  a  leliurcauihonza- 
tion  number  Please  call  414-351-2007  to  obtain  an  RA*  or  your 
return  will  NOT  be  accepted  for  repSacement  or  repair.  Prices  and 
availability  are  subiect  to  ct>ange  without  notice 


CQMMODOREMC 


SUPER  PRINTER  PACKAGES 

SG-10  &G-WiZ 282 

Panasonic  1091  &  G-WIZ  308 

Panasonic  1090  &  G-WIZ  379 

Legend  880  &  G-WIZ    271 

Legend  1080  &  G-WIZ    299 

CitohaSIOAP-^  &  G-WIZ 395 

Su^er  Printer  Packages  have  no  extra  charges 
added  when  shipped  in  Continental  USA 

MODEMS  Animation  Station 

WeslridgeAAAD     69,95  for  C-6'1 49,95 

Total  Tele  MotJem    49.95  PRINTER 

MigMy  Mo 69.95  lUTcncAnc; 

1660  filodem  ....  49.95  ""itnpHUca 

AxiQiTi 69.95 

INDUS  G-Wiz    59.95 

Indus  GT  for  C-64      239      Data  Stiare  PPI   . .  49.95 

Cardco  G    ■      Call 


i^m  syij^ibtrii  iJli=^|r 


Epyx 


Fast  Load-Cart  . .  24.95   Temple  of  Apsliai 


Rescue  on 

Fracla(us-0  ... 
World's  Greatest 

Foolball-D  . . . . 
Tlie  Eldolon-D  . . . 
Winter  Games  .. 


Trilogy-D 

24.95   Summer  Games 

ll-D 

24.95  Koronls  mtt-D  . . 
24.95  Ballb(aier-D  ... 
24.95    Pitstopll-0  .... 
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COMMODORE  SOFTWARE 


ACCESS 

Beacnhead-D 
Beachhead  ll-D 
Raid  Moscow-D 
Mach  V-Caii 


2195 
24  95 
24,95 
21  95 


BATTERIES  INCLUDED 

Consullant-Q 

52  95 

Paperclip  w  Spellpak-D 

79  95 

Super  Busscard  11 

129  95 

Home  Oiganeer  ttems-0 

16  95 

B.I.  80  Card 

109  95 

Cal-Kit 

34  96 

Home  P.ik-D 

34  95 

COMMODORE 

EasyCatc-Cart 

34  95 

Easy  Mail-D 

19  95 

Easy  Scripl-D 

44  95 

Easy  Spell-D    , 

19  95 

Logo-D 

49  95 

The  f/anager.D 

34  95 

Suspended-D 

29  95 

Starcioss-D 

29  95 

Deadline-0    

29  96 

Cutthroats- D 

29  95 

The  Suspect-D  , 

29  95 

Zarkl.ll  or  lll-D  . . 

29  95 

ELECTRONIC  ARTS 

Sky  Fon-D 

24  95 

Mail  Order  Monster-D 

24,95 

Adv  Construction-0 

29  95 

Racing  Destruclion-D 

24  95 

INSTA 

nstE-Calc, Graph  Com 

bo-D 

24.95 

Insta-Ledgcr-D  . . 

39.95 

Insta-Writer-D 

14  95 

Management 

Combo-D 

39  95 

lnsta-Spced-0 

39  95 

SSI 

OuBStion-D 

24  95 

Phantasie-D  

24  95 

Germany  19B5-D 

37  95 

Wings  ol  War-D 

24  95 

Fighter  Command-D 

3.' 95 

Mech  Brigade- D 

37  95 

Norway  1985-D 

2195 

See  .4  Ian  Section  tor  Res!  ol 

Hems  and  Prices 

T-Cassetle 
I      D-Disk       Caft-Cartridge 


INFOCOM 

Enchanter-O 24.95 

Planetlall-D  24  95 

Sorcerer-D  29  95 

Hitcniker-D                ,  24.95 

Wisbbiinger-D  29  95 

MISC.  COMMODORE 

Ultima  lll-D              ,  37  95 

Flight  Simulator  ll-D  34  95 

Caslie  Woltenstein-D  20  95 

Euperbase  64-0      ...  47  95 

Strip  Poker-0  23  95 

Slap  Shot  Hockey-0  14  95 

Masterlype-D  27  96 
Star  League 

Baseball-D          , , .  20  95 

S,A.M-D           41,95 

Alien  Voice  Box     99  95 

Sargon  lll-D  34  95 

Ullima  IV-D            ...  41  95 

Typing  Tutor  ttl-D    ...  34  95 

On  Field  Foolt)all-0   .  20  95 

Ullima  ll-D  37  95 

Blue  Mai'D  23  95 

Blue  Mai  2001-D  ....  20  95 

Relax-D 79,95 

Microleague 

Baseball-D     29,95 

Stunt  Flycr-D  27  95 

Expedition  Amazon-D  23,95 

Xyphus-D    27,95 

Transylvannia-D  23  95 

Halley  Pr0|ect-D  , , ,  29  95 

Bounty  Bob-Cart     ,  29,96 

Fleet  System  ll-D  , .  44.95 

Space  ShuttlE-O  20  95 

Ghostbusters-0  24  96 

Batler-Up-D 29.95 

Amer  Cross  Country 

Hace-D 20  95 

Syncatc-O    ,  34  95 

SuperPowl  Sunday-D  24,95 

Railroad  Works-D    ,..  24.95 

VIPTerminal-D  ....  29.95 
CompuServe  Slarler 

Kit  21  95 

Reach  tor  the  Stars-D  29  95 

Carriers  at  Wai-D  34  95 

Compubrldgc-D  19  96 

Grand  Master  Chess-D  19  95 

Voice  Messenger-D  44  95 

Mam  Event  Boxing-D  20.95 

On  Court  Tennis-D  . , ,  20  95 


No  surcharge  for  MasterCard     S    Or  Visa  S 


What  the  world  really  needs 

is  a  99  cent 

Double  Sided,  Double  Density  Diskette 

with  a  LIFETIME  WARRANTY! 

^    And  DISK  WORLD!  has  it. 


Introducing  Super  Star  Diskettes: 

the  high  quality  diskette  with 

the  lowest  price 

and  the  best  LIFETIME  WARRANTY! 


In  the  course  of  selling  more  than  a  million  diskettes 
every  month,  we've  learned  something:  higher  prices  don't 
necessarily  mean  higher  quality. 

In  fact,  we've  found  that  a  good  disl<ette  manufaclurer 
simply  manufactures  a  good  diskette. ..no  matter  wtiat 
they  charge  for  it.  (By  way  of  example,  consider  that  none 
of  the  brands  that  we  carry  has  a  return  rate  of  greater  thari 
l/1,000thof  1  percent!) 

In  other  words,  when  people  buy  a  more  expensive 
diskette,  they  aren't  necessarily  buying  higher  quality. 

The  extra  money  might  be  going  toward  flashier  ailver- 
tising.  snazzier  packaging  or  simply  higher  profits 

But  the  extra  money  in  a  higher  price  isn't  buying  better 
quality. 

All  of  the  good  manufacturers  put  out  a  good  diskette. 

Period. 

Mow  to  cut  diskette  prices 
. .  .without  cutting  quality. 

Now  this  discovery  posed  a  dilemma:  how  to  cut  the 
price  of  diskettes  without  lowenng  the  quality. 

There  are  about  85  companies  claiming  to  be  "diskette" 
manufacturers, 
Trouble  IS.  most  of  them  aren't  manufacturers 
Rather  they  are  fabricators  or  marketers,  taking  other 
company's  components,  possibly  doing  one  or  more  steps 
of  the  processing  themselves  and  pasting  their  labels  on 
the  finished  product. 

The  new  Eastman  Kodak  diskettes,  for  example,  are  one 
of  these.  So  are  IBM  5'//'  diskettes.  Same  (or  D'CSAN, 
Polaroid  and  many,  many  other  familiar  diskette  brand 
names.  Each  of  these  diskettes  is  manufactured  in  whole 
or  in  part  by  another  company' 

So,  we  decided  to  act  just  like  the  big  guys.  That's  how 
we  would  cut  diskette  prices... without  lowering  the 
quality. 

We  would  go  out  and  find  smaller  companies  to  manu- 
facture a  diskette  to  our  specifications,  .specifications 
which  are  higher  than  most.  ..and  simply  create  pur  own 
"name  brand"  diskette- 
Name  brand  diskettes  thai  offered  high  quality  at  low 
prices. 

■  II  M  Li  I  I  I  M  M  I  ^ 


CASES 


DISK  CADDIES 

The  original  flip-up  fioider  for 
10  5V4"  diskettes.  Beige  or  Grey 
only. 

S1.B5ea.-.20Shpng. 

DISKETTE  70  STORAGE 

Dust-tree  storage  for  70  5'/j" 
iJIskettes.  Six  dividers  included. 
An  excellent  value. 
S11.95ea.-^S3.0DShpng. 


HOURS: 

Human:  SAIVI-ePM  Central  Time.  Monday  through  Friday 

Answering  Machine:  6PM-eANI,  All  Times 

MCI  MAIL  24  hours  a  day. 


SSDD         DSDD 
.91  ea.   I  .99  ea. 

Qty.50  I         Qty.50 


Qty.  50 


Super  Star  diskEttss  are  sold  in  muliiples  ol  50  onl^.  Diskettes  are 
shipoen  wiiti  wnite  Tyvec  sleeves,  reinforced  tiybs,  user  10  labels 
and  wnte-prolect  tabs 

Boy,  did  we  gel  iucky.  Our  Super  Star 

Diskettes  are  the  same  ones  you've  been 

using  for  years. . .without  knowing  it. 

n  our  search  tor  the  low  priced,  high  quality  diskette  of 
our  dreams,  we  found  something  even  more  in:eresting. 

We  found  that  there  are  several  manufacturers  who 
don't  give  a  hoot  abcut  the  consumer  market  for  their 
diskettes,  They  don't  spend  millions  uf  dollars  in  advertis- 
ing trying  to  get  you,  the  computer  user,  to  use  their 
diskettes 

Instead,  they  concentrate  their  efforts  on  turning  out  the 
highest  quality  diskettes  they  can. ..because  they  sell 
them  to  the  software  publishers,  computer  manufacturers 
and  other  folks  who  (in  turn)  put  their  name  on  them.,  .and 
sell  them  for  much  higher  prices  to  you! 

After  all.  when  a  software  publisher  or  computer  manu- 
facturer or  diskette  marketer  puts  their  name  on  a  diskette, 
they  want  It  to  work  lime  after  time,  everytime.  (Especially 
software  publishers  who  have  the  nasty  habit  of  copy- 
protecting  their  originals!) 


HOW  TO  ORDER: 


ORDERS  ONLY: 
1-800-621-6827 

(In  Illinois:  1-312-256-7140) 

INQUIRIES: 

1-312-256-7140 

FOR  FASTEST  SERVICE.  USE  NO-COST  MCI  MAIL' 
Our  address  is  DISKWORLD.  Its  a  FREE  MCI  MAIL 
letter.  No  charge  to  you,  (Situation  permitling,  we'll 
ship  these  orders  in  24  hours  or  less.) 

SHIPPING:  5'r  &  3W  DISKETTES-Atid  $3  00  per  each 
100  or  fewer  rfiskettes  OTHER  ITEMS:  Mi  shisipmg  charges 
as  shown  in  addition  m  other  shipping  charges  PAYMENT' 
VISA,  MASTERCARD  and  Prepaid  orders  accepted  COD  Oil- 
DERS:  Add  aOditrcnsI  5300  special  tiandlmg  charge.  APO, 
FPO.  AK.  HI  i  PR  ORDERS:  Include  shipping  charjes  as 
shown  aniJ  additional  5'-:  o:  lotsi  order  amounl  to  cover  PAL 
and  insurance  We  ship  only  to  United  Stales  addresses,  encept 
for  those  listed  above  TAXES:  Illinois  residents,  add  S% 
sales  tax 

MINIMUM  ORDER:  S35  00  or  20  diskettes 


Super  Star  Diskettes.  You  already  know 

how  good  they  are.  Now  you  can  buy 

them. ..cheap. 

Well,  that's  the  story. 

Super  Star  diskettes  don't  roll  oil  the  boat  from  Pago- 
Pago  or  emerge  from  a  basement  plant  just  east  ol 
Nowhere. 

Super  Star  diskettes  have  been  around  for  years... and 
you've  used  them  for  years  as  copy-protected  software 
originals,  unprotected  originals.  Sometimes,  depending 
on  which  computer  you  own.  the  system  master  may  have 
been  on  a  Super  Star  diskette.  And  maybe  more  than  once, 
you've  bought  a  box  or  two  or  mor^ol  Super  Star  diskettes 
without  knowing  it.  They  just  had  some  "big"  company's 
name  on  them. 

Super  Star  Diskettes  are  good.  So  good  that  a  lot  ol 
major  software  putilishers,  computer  manufacturers  and 
other  diskette  marketers  buy  them  in  the  tens  or  hundreds 
of  thousands- 

We  buy  them  in  the  millions. 

And  than  we  sell  them  to  you. 

Cheap, 

When  every  little  bit  counts, 
it's  Super  Star  Diskettes. 

You've  used  them  a  hundred  times,  under  different 
names 

fJow,  you  can  buy  the  real  McCoy,  the  same  diskette  that 
major  software  publishers,  computer  manulacturers  and 
diskette  marketers  buy,.. and  call  their  own. 

We  simply  charge  less, 


Super  Special! 


Order  60  Super  Star  Diskettes 
and  we'll  be  happy  to  sell  you  an 
Amaray  Media-Male  50  for  only 
SB. 75.  shipping  included, ..a  lot 
less  than  the  suggested  retail  price 
of  Si  5.95. 


Regular  DISK  WORLD!  price:  S9,69  ea, 
■  S2,00Shpng, 


The  Super  Star 
LIFETIME  WARRANTY! 


Super  Star  Diskettes  are  unconditionally  warranted 
against  defects  in  original  material  and  workmanship 
so  long  as  owned  by  the  original  purchaser.  Returns 
are  simple:  just  send  the  defective  diskettes  with  proof 
of  purchase,  postage-paid  by  you  with  a  short  expla- 
nation of  the  problem,  and  we'll  send  you  the  replace- 
ments. {Incidentally,  coffee  stained  diskettes  and 
diskettes  with  staples  driven  through  thsm  don't 
qualify  as  'defective".) 


WE  WILL  MEET  OR  BEAT  ANY  MATIONALLY 

ADVERTISED  PRICE 

ON  THE  SAME  PRODUCTS  AND  QUANTITIES 

SUBJECT  TO  THE  SAME  TERMS  AND  CONOITIDNS, 


DISK  WORLD!,  Inc. 


629  Green  Bay  Road 
Wirmette,  Illinois  60091 


MUST  LIQUIDATE  ^Z^T 

TOTAL  Personal  computer  system 


Factory  Reconditioned  with 
Factory  Warranty! 


Carries  easily 
as  a  suitcase! 
Plugs  into  115V  outlet! 


GREAT  GIFT  IDEA 

FOR  STUDENTS! 


SorrYf  weVe  not  permitted  to  PRINT  the  famous  brand-name. 
BUT,  we  CAN  "tell  all"  if  you  call  us  TOLL  FREE:  l-SOO-328-0609! 

THE  COMPUTER  THE  PRINTER  THE  SOFTWARE 


Snap-on  computer  keyboard!  5AK  RAM.  20K  ROM-  Full- 
size  typewriter  keyboard.  Upper  and  lower  case 
letters,  numerals,  symbols,  reverse  characters.  2 
cursor  control  keys,  4  tunction  keys,  programma- 
ble to  8.  Music  synthesizer  with  3  independent 
voices,  each  with  9  octave  range.  Input/output  ports 
accommodate , . .  user,  serial,  ROM  cartridge,  joy- 
sticks, external  rTionitor,  phone  modem. 

Built-in  disk  drive!  IntelligenI  high  speed  unit  with 
5'.i"  floppy  disk  recorder.  170K  formatteddata  stor- 
age: 35  tracks.  16K  ROM.  Uses  single  sided,  single 
density  disk.  Serial  interlace.  Second  serial  port  to 
chain  second  drive  or  printer. 

Built-in  color  monitor!  Displays  40  columns  x 25  lines 
of  text  on  5"  screen.  High  resolution.  320  x  200  pix- 
els. 16  background,  character  colors 

Built-in  ROM  cartridge  porti  Insert  ROM  program  car- 
tridge. Multitude  ot  subjects  available  in  stores 
across  the  nation! 


IHfr.  List  Price 


•995.00 


$ 


Liquidation 

Priced 

At  Only  

hem  H-621-63631-00  Ship.  Iiandling:  SZOOO 


388 


Print  melliod:  Bi-directional  impact  dot  matrix. 
Character  malflx:  6  x  7  dot  matrix 
Cliaracters;  Upper  and  lower  case  letters,  numerals 
and  symbols.  All  PET  graphic  characters. 
Graphics:  /vertical  dots  —  maximum  480 columns. 
Dot  addressable- 
Character  codes:  CSM  ASCII  code, 
Prinl  speerl:  60  characters  per  second. 
Maximum  columns:  30  columns 
Cliaracter  spacing:  10  characters  per  inch. 
Line  leed  spacing;  6  lines  per  inch  in  character  mode 
or  3  lines  per  mch  selectable,  9  fines  per  inctr  in 
graphics  mode. 

Line  leed  speed;  5  lines  per  second  m  character  mode, 
7,5  lines  per  second  in  graphics  mode. 
Paper  feed:  Friction  leed 
Paper  width;  4,5'  lo  8,5"  width, 
fflultiplE  copies: Original  plus  maximum  ol  two  copies. 
Dimensions:  13"W  x  S"D  x  3' j"H,  Wt,;  B'l  lbs.  Power: 
120V  AC.  60  Hz. 

Mfr.  List:  »200.00 


Liquidation 
Priced  At 


nis 


Hem  H-621-63B31  00  Ship,  handlinc):  S7,00 


"Easy  Script"  One  of  the  most  powerful  word  pro- 
cessors at  any  price!  Cut  re-typing,  create  docu- 
ments from  standard  paragraphs,  do  personalized 
letters,  see  and  change  a  document  Qefore  it  is  print- 
ed. Instruction  manual  has  extensive  training  sec- 
tion that  simplifies  use  ,  ,  even  for  someone  who 
has  never  useri  a  computer  or  word  processor  before! 

"TliB  Manager"  A  sophisticated  database  manager 
for  busmess  or  home  use.  Business  uses:  accounts 
payable/receivable,  inventory,  appointments,  task 
manager  Home  uses:  mailing  lists,  home  inventory, 
recipes,  collection  organizer,  investment  tracking, 
checkbook  balancing.  School  uses:  research  arti- 
cle index,  gradebook, 

Mfr.  List:  *73.98 
Liquidation  Price 

Item  H-621 -6401 1-03  Ship,  handling:  S3,00 

BUY  INDIVIDUAL  UNITS  OR 

GET  THIS  ULTRA-FAMOUS 

SYSTEM  AT  ONE  LOW 

PACKAGE  PRICE! 

TOTAL  Personal  Computer  System 
available  at  FAR  BELOW  dealer  cost! 


$24 


Compatible  witli  above  Computer  System  ( Not  included  in  package  price.) 
JOYSTICKS  (Set  of  2)  64  MODEM 

Mfr.  List:  $59.90  pr.      ^IQ  IVlfr.  List:  *124.9S  ^AA 

I  \0  nr.        liniiiriation  Price ^w^W 


Liquidation  Price ■  ^^  pr 

Hem  H-621 -83622-01   S    H:  S6.00pr 


Liquidation  Price 

Ilcm  H  621-63646-00  S    H:54  00 


Mfr.  Sug.  Retail 

TOTAL 

PACKAGE 
PRICE. 


$ 


$ 


1,268.98 


488 


hem  H  621-64011-02  Ship,  handling,  524,00 


^^S3. 1  (i^ 


iDwasQut 


"""send  Me'th"  ITEIVIS  1  HAVE  LISTED  BELOW  IC.O.M.B.  CO. 


Credit  card  mamban  can  order  bv  phone, 
24  hours  a  dav.  7  days  a  week. 

Toli-Free:  1-800-328-0609 

Your  chflck  is  welcomol 

No  delays  when  you  pay  by  check! 


C.O.M.B.  CO.^ 

Authorized  Liquidator 

14605  2STH  AVENUE  NORTH 
rWINNEAPOLIS,  MINNESOTA  55441-3397 


Price  subioct  lo  charitje  nher  60  days    Sales  oulsida 

coiUinonljl  U  S,  .ire  suliioct  to  special  CQiulitions 

Please  call  or  write  lo  inquire 


14G05  28th  Ave    N,    Minneapolis 


lleniH-621 
MN  55441-3397 


Item 
No, 


How 
Many 


Ship/ 
Handl, 


Sanrl  the  imms  indicated  al  lolt,  |Minneso<a  tosidonls  add  6% 
sales  la»    Please  allow  3-4  wiieks  deliverv   Sorry,  no  CO-D  I 
-  Mv  check  or  money  orders  is  enclosed,  |No  delays  in  proces- 
sing orders  paid  by  check,  thanks  to  TeleCheck.l 

MasterCard-  a  VISA  D  Am.  E«,  D  Diners  Club 


Charge 

Acct,  No. 

PLEASE  PRINT  CLEARLY 

Nan^e   , 

Address  ^=. — 

City 

State  


,  Exp, 


Phone  , 


Sign  hare  . 


DISK  WORLD!  is  proud  to  introduce 
tlie  lowest-priced,  LIFETIME-WARRANTY 


dislcettes  ever! 
And  they're  BRAND  NAME  PRODUCT  to  boot! 


5.25'  SSDD^.79  ea.  5.25'  DSDD^.89  ea. 


5.25'  DSDD-HD^$2.35  ea. 


3.50'  SSDD^$2.25  ea.  3.50 


r/ 


$2.65  ea. 


Based  on  multiples  of  100  each. 

BoKed  in  10's  with  heavy-duty  cardboard  sleeves,  user  ID  labels, 

reinforced  hubs  (where  appropriate)  and  writa-pratect  tabs. 


introducing  Wabash  Pinnacle  Series  Diskettes. 

Two  years  asjo,  i1  you'd  told  me  Fd  be  writing  Ihis  ad,  I  would 
have  laughed. 

At  that  lime.  Wabash  diskettes  were  synonymous  with 
■s— f. 

Just  saying  that  Quality  control  was  poor  would  be 
charitable. 

So  much  was  wrong  that  DISK  WORLD  wotilSn't  sell  them. 

That  was  yesterday. 

Kearney-National  Inc.,  a  S202-million  division  of  a  much 
laroer  company,  came  into  Wabash. 

Out  went  the  old  management,  the  old  methods,  the  old 
production  techniques ,,,  and  m  went  3  lot  of  new  people,  ideas, 
production  lines  and  some  really  imaginative  thinkint). 
Tine  end  result. 

Today,  I'm  proud  to  offer  you  the  Wabash  Pinnacle  Series  of 
diskettes  at  the  prices  shown. 

This  isn't  evolution  in  diskette  manufacturing:  it's  revolution. 

Here's  what  you  get. 

Watiash  Pinnacle  diskettes  are 
...certilied  100%  Error  Free 
...are  coverd  by  a  LIFETII^E  WARRANTY 
..meet  or  exceed  all  industry  specifications  (by  quite 
some  distance) 

...and  are  simply  the  best  value  in  diskettes  available 
today. 

The  torture  test. 

Considering  Wabash's  earlier  dubious  reputation,  i  wasn't 
exactly  a  true  believer  when  their  Director  of  Marketing  came 
into  my  office  with  samples 

So  I  took  a  box  at  random,  selected  a  disk,  bent  the  thing 
every  which  way  and  slipped  it  into  my  IBM-PC 

It  formatted.  It  boofeil.  It  stored  and  retrieved  data. 
That  wasn't  enough. 

I  gave  samples  of  the  diskettes  to  Curt  Rostenbach  and,  in 
turn.  In  Tom  Streit.  both  hackers  of  long  experience  and  mem- 
bers of  the  Waukegan  (Illinois)  Apple  Users  Group, 

Tom  really  went  at  it. 

He  took  a  quartz-halogen  lamp,  aimed  it  at  the  diskette  until 
it  started  to  smoke  (and  melt)  .and  then  formatted,  booted 
the  diskette  and  stored  and  retrieved  data! 

The  same  terribly  (and  intentionally)  mutilated  diskette  ran 
on  an  ITT  Corona  and  IBM 

Curt  was  nicer. 

He  simply  bent  the  diskette  every  which  way... and  it  still 
formatted,  booted  and  ran  on  his  Apple 

The  best  buy  I've  ever  seen. 

DISK  WORLD!,  Inc.  sells  more  flexible  magnetic  media  by 
mail-order  than  anyone  else  in  the  world. 

I.  as  President  of  the  corporation,  won't  tolerate  a  product 
with  a  failure  rate  of  more  than  1 /1000th  of  1  percent. 

I  also  don't  like  companies  who  try  to  milk  a  "quality'  or 
"premium'  image  for  a  higher  price  like  Dysan  and  Verbatim 
did, .until  they  failed. 

As  President  of  DISK  WORLD!.  Inc.  my  motto  is  simple'  "the 
best  diskette  lor  the  least  amount  ol  money" 

Wabash  is  it. 

Right  now.  there  IS  no  better  value  than  the  Wabash  Pinnacle 
Series  of  diskettes. 

Granted,  you  have  to  buy  a  hundred  at  a  time,  but  so  what' 
Split  the  order  with  friends,  relatives,  co-workers  or  even  your 
worst  enemies. 

The  key  Ifiing  is  to  get  the  most  diskette  lor  the  money 

And  this  IS  it 

(Incidentally  as  a  corporation,  we  put  our  money  where  our 


mouth  is.  Our  first  order  for  Wabash  Pinnacle  Diskettes  was 
1.5-milliononits.) 

That's  an  awful  lot  of  faith  and  confidence. 

But,  then  again,  I  have  the  diskette  that  Tom  Streit  literally 
melted , , ,  and  kept  on  running. 

The  truth  about  $1.00  or  less  diskettes. 

More  and  more  ads  are  popping  up  offering  diskettes  for 
Sl.OOor  less. 

By  the  same  token,  more  and  more  people  who  were  selling 
used  cars  a  few  months  ago  are  now  selling  diskettes  by  mail. 
We  did  a  little  survey  of  current  ads  for  diskettes  advertised 
for  a  dollar  or  less  and  did  some  analysis  of  the  market  and 
here's  what  we  found  as  it  applies  to  5.25"  DSOD  diskettes 
"supposedly"  selling  for  a  dollar  or  less 

ACTUAL 

ADVERTISED     PRIDE        ACTUAL 

VENDOR:  LOW  PRICE:    PER  100:      IVIFGR.: 

Unitech  89 ea  ,92  ea   Unspecified 

Datatech  ,99  ea,  .99  ea.  Unspecified. 

Computer  Club  .95  ea.  .98  ea.  Unspecified 

.99  ea.        1.02  ea.  Unspecified. 


Communications 
&  Electronics 
Precision  Data 
Diskette  Connec 
CompSoftSeiv. 


.49  ea, 
,89  ea. 
-93  ea. 
,77  ea. 


80  ea.  Unspecified. 

93  ea.  Unspecified. 

.93  ea.  Unspecified. 

77  ea.  Unspecified. 


+  shpa. 
99  ea. 
.92  ea. 


Computer/Compuler       99 ea.  99 ea.  Unspecified 

DISK  WORLD  89  ea,  .92  ea.  Wabash 

Datatech 
The  real  truth  about  S1.00  or  less  diskettes. 

It  costs  all  diskette  manufacturers  abool  the  same  to  pro- 
duce a  diskette  Some  may  charge  more  because  they  want  to 
project  a  "premium  qualily"  image,  ala  the  late,  lamented 
Dysan  who  bought  their  basic  media  from  3M- 

Some  charge  less  because  they  sell  a  sub-standard  prod- 
uct. .  .and  we're  not  foolish  enough  to  name  names  here 

But  here's  the  truth  about  the  S1.00  or  less  diskette  market 

It  falls  into  four  categories 

1 .  The  DISK  WORLD'S  of  the  universe  who  simply  are  so  bio 
that  they  can  buy  f  I  rsl  qual  ity  product  in  massive  quanlities  and 
choose  to  pass  on  the  savings  lo  you.  (Precision  Data  and 
Diskette  Connection  on  BRAND  NAME  products  also  (all  into 
this  category.) 


2,  The  people  who  buy  "cosmos", ,  .stuff  from  major  manu- 
facturers that  usually  hits  quality  control  standards,  but  is 
cosmetically  blemished  and  thus  can't  be  packaged  and  sold 
under  the  manufacturer's  own  name. 

3-  "Duplicator  Quality"  Uncerlified  media,  usually  below 
manulaoturer's  own  standards  and  frequently  below  ANSI  and 
IBM  standards.  Sold  on  an  "as-is"  basis  with  the  understand- 
ing that  the  manufacturer's  name  will  never  be  divulged.  Usual- 
ly about  a  20%  reject  rate... as  compared  to  DISK  WORLD'S 
standard  of  less  than  1  ,/1000th  of  1  %  reje:t/return  rate.  Next  to 
garbage,  this  is  the  source  of  most  diskettes  advertised  at  a 
dollar  or  less. 

They  may  work... and  then  again  they  may  not.  (Frankly,  the 
odds  al  the  Blackjack  table  m  Las  Vegas  are  more  m  your  favor) 

4.  Garbage.  Stuff  that  shouldn't  tie  sold  at  all.  Bui  some 
manufacturers  are  hurting  for  cash,  so  they  sell  it  anyway. 
(After  all,  they  want  lo  meet  their  payroll.  Look  what  happens 
when  you  don't:  you  become  a  Dysan  or  Verbatim.  Lots  of 
history,  but  no  money,  |  More  and  more  garbage  is  tieing 
dumped  into  the  market  as  manufacturers  become  pressed  for 
cash  and  are  motivated  into  selling  anything  and  everything 
they  can  manufacture  (Read  the  article  in  FORBES  about 
Verbatim  and  us  "Bonus"  brand.) 

F I  nally.  the  Taiwanese  counterfeiters  arc  moving  into  the  act. 
Perfect  duplicates  ol  the  packaging  of  major  manufacturers 
with  one  exceptinn:  the  quality  isn't  there. 

The  Critical  Factor. 

Only  DISK  WORLD!,  Inc.  offers  fully  brand-identified 
LIFETIME-WARRANTY  product  for  less  than  a  dollar 

Every  one  else  offering  5.25'  product  for  less  than  a  buck 
doesn't  tell  you  who  makes  it. 

We  do. 

And  that  ought  to  tell  you  a  lot  right  there. 


Ordering  &  Shipping 
Instructions 


SHIPPING:  Wabash  Pinnacle  Diskettes  are  sold  in  mul- 
tiples ol  too  only.  Shipping  charges  are  S3  00  per  100, 
regardless  of  type  or  size, 

PAYMENT:  VISA,  MASTERCARD  and  PREPAID  orders 
accepted  Corporations  rated  3A2  or  better  and  govern- 
ment and  quasi-government  open  accounts  are  accepted 
on  a  NET  15  basis. 

COD,  orders  are  subject  to  a  55,00  special  handling 
charge  (Sorry  lor  the  increase,  but  too  many  people  have 
been  refusing  C  0.0  orders  or  using  bad  checks.  Us  a 
classic  example  ol  a  lew  "bad  eggs"  making  life  more 
expensive  for  everyone  else ) 

APO,  FPO.  AK,  HI  &  PR  OflDERS;  Include  shipping  as 
shown  and  an  additional  5%  of  the  total  amount  of  the 
order  to  cover  PAL  and  insurance 
No  other  non-conlinental  U.S.  orders  are  accepted 
TAXES:  Illinois  residents  only,  add  7% 

All  orders  subject  to  acceptance. 

Not  responsible  for  typographical  errors. 

ORDERS  ONLY: 

1-B00-621-6827 

(In  Illinois:  1-312-256-7140) 

INQUIRIES  &  INFORMATION 

1-312-256-7140 

FOR  FASTEST  SERVICE, 

USE  IVICI  MAIL: 
Just  address  "DISKWORLD" 
(24-hour  shipping  on  any  item  in  stock 
■«,_ if  you  order  via  MCI  MAIL.) 


DISK  WORLD!,  Inc. 


629  Green  Bay  Road 
Wilmette,  Illinois  60091 


Incredible  value! 

Nashua. 
Diskettes 


LIFETIME  WAHRANTYI 


97« 

*#    foty.  5( 


S107 

□D      I    Otv ! 


ea. 


ea. 

Sy*-  SSDD 
iQty  50  SV.'DSDD      ■    Qty  50 

These  ar&  poly-  baggetJ  disJtettes  packagefl  wilh  Tyvek  sleeves, 
reinforced  hubs,  user  identilication  labels  and  writc-prolecl  labs. 

NASHUA  Corporation  is  a  hall-pillion  dollar  corpofalion  and  a 
recognized  leader  in  magnetic  media. 

SOFT  SECTOR  ONLYI    Sold  in  multiples  of  50  oftlyi 

for  orders  only:  information  k 

1-800-621-6827  inquiries: 

(Inlflinois:  1-312-255-7140)       1-312-256-7140 

HOURS:  8AM-5PM  Centfal  Time.  Mondav-FrnJay 

WE  WILL  BEAT  MY  NATIONAILT  ADVERTISED  PRICE 

ON  THE  SAME  PRODUCTS  AND  OUANTfTIES! 

DISK  WORLD!,  Inc. 

629  Green  Bay  Road  •  Wilmette,  Illinois  60091 


DISK 
WORLD! 


NASHUA 
Auttnriiad  Olttributor  MAGNETIC 
MEDIA 


AIHANA 

DISKETTES 
The  great  unknown! 


Q70's.s„o  $101 

^    f    °'^=°  5'.VDSDD-    l^'^'^O 

You've  used  these  diskettes  hundreds  of 
times,.. as  copy-protected  originals  on  some  o1 
the  most  popular  software  packages.  They're 
packed  in  poly-bags  of  25  with  Tyvek  sleeves, 
reinforced  hubs,  user  identification  labels  and 
write-protect  tabs. 


LIFETIME  WARRANTYI 


SOFT  SECTOR  ONLY!    Sold  in  multiples 
of  50  only. 
for  orders  only:  information  & 

1-800-621-6627  inquiries: 

(In  Illinois:  1-312-256-7110)       1-312-256-7140 
HOURS:  8AM-5PM  Central  Time.  Monday-Friday 
WE  WILl  BEAT  ANY  NATIONALLY  ADVERTISED  PRICE 
DN  THE  SAIME  PRODUCTS  AKD  QUANTITIESt 
DISK  WORLD!,  Inc. 
629  Green  Bay  Road  •  Wilmetle,  lllirvois  60091 


DISK 
WORLD! 


Aultwriied  DitMbutor    MAGNETIC 


DISKETTE 
STORAGE  CASES 


AMARAY  MEDIA-MATE  SOr  A  REVOLUTION 
^^  IN  DISKETTE  STORAGE 

^ffL  .  Every  once  in  a  while,  someone  takes  the 

Siip^^       simple  and  makes  il  eleganii  This  unit  holds 

^k  '      50  5'<'  diskenes,  has  grooves  (or  easy 

^^        stacking,  inside  nipples  to  keep  diskettes 

Ironi  slipping  and  scvera'  other  leatures.  We 

$9.69   ea    -^ 
DISKETTE  70  STORAGE:  STILL  A  GREAT  BUY. 

^^■f         Uust-tree  storage  tor  70  b'/r  diskettes 
^HPl      SiK  dividers  included  An  eKcellenl  value 

«-J%:''\piSKCADDIES$"'^"68    ^ 

y  ^^  .^  The  original  flip-up  holder  lor  10  5 '4" 
-    .Bf^^^fliskettes,  Beige  ct  grey  only C-1  CC 

tUr  -  20t  Si^pii9 

for  orders  only:  information  & 

1-800-621-6827  inquiries: 

{In  Illinois;  1-312-256-7140]       1-312-256-7140 
HOURS:  SAM-5Pf4  Central  Time,  Monday-Friday 
WE  WILL  BEAT  ANY  NATIONALLY  ADVERTISED  PRICE 
OH  THE  SAME  PRODUCTS  AND  QUANTITIES! 
DISK  WORLD!,  Inc. 
629  Green  Bay  Road  *  Wilmette,  Illinois  60091 


DISK 
WORLD! 


^  BASF 

fcd  QUALIMETRIC 
DISKETTES' 


LIFETIME  WARRANTY! 


C-il^sV 

I  Qty.  20 


„$131 

DSDD  I  Qty.  20 


5'.4-SSD0-96TPI^S1.46ea         5'.<'DSD0-96TPI  ^  JLTSea 
PACKED  IN  CARDBOARD  CASES! 
BASF  QUALIMETRIC  DISKETTES  ttave  a  LIFETIME  WAR- 
RANTY with  Tyvek  sleeves,  reinforced  hubs,  user  idenhlication 
labels  and  wnte-protect  tabs. 
son  SECTOR  ONLY!    MINIMUM  ORDER:  20  DISKETTES 
BASF  3.5-  MICRO  FLOPPIES        BASF  SWHIGH  DENSITY 


5SSDD  135TPI^S2.34ea. 
FOR  ORDERS  ONLY: 

1-800-621-6827 

(In  Illinois:  1-312-256-7140) 


FOR  IBM  PC-AT 

DSDD-HD^S3.14ea 

INFORMATION  & 

fNOUIRIES: 

1-312-256-7140 


HOURS  8AM.5PM  Central  Tme  Wonday-Friday 

WE  WILL  BEAT  AMY  NATIOMLLY  ADVERTISED  PRICE 

OK  THE  SAME  PRODUCTS  AKD  QUANTITIES! 


FIInK  Authorized  Reseller 

■Jiwn  Information  Processing  ■    RAQP 

WORLD!""' 


DISK  WORLD! 

Ordering  &  Shipping 
Instructions 


Shipping;  5^i'  &  3  5'  DISKETTES-Add  $3  00  per  each  lOO  or 
fewer  flisketes  Olher  Items:  Add  shipping  charges  as  shown  in 
addition  to  oiher  shipping  charges  Paymenl;  VISA  and  MASTE  R- 
CARD  accepted  COD  Orders:  Add  additional  S3  00  Special  Han 
dhrg  charge.  APO.  FPO.  AK,  HI  &  Pfl  Orders:  Include  shipping 
charges  as  shown  and  additional  5%  ol  total  order  amojni  lo 
cover  PAL  and  insurance  Ta«s:  Illinois  residents  only,  add  7% 

calgc  \3jt 

Prices  subiect  to  change  without  notice. 

This  ad  supercedes  all  other  ads 
Not  responsible  tor  typogiaphical  errors 
fvllNlfvlU»/l  TOTAL  ORDER:  S35,00 

for  orders  only:  information  s 

1-600-621-6827  inquiries: 

(In  lllinolE:  1-312-255-7140)        1-312-256-7140 

HOURS  8AH-5PM  Central  Time 

Monday  Friday 

WE  WILL  BEAT  ANY  NATIONALLY  ADVERTISED  PRICE 

DN  THE  SAME  PRODUi;TS  AND  QUANTITIES! 

DISK  WORLD!,  Inc. 

629  Green  Bay  Road  •  Wilmette.  Illinois  60091 


DISK 
WORLD! 


PRINTER 
RIBBONS: 


at 

extraordinary 
prices! 

Brand  new  ribbons,  manuiaciured  to  Ofiginal  Equipment 
Manufacturer's  specifications  in  housings.  (Not  re-inked  or 
spools  only  1 

LIFETIME  WAHRANTYI 

Epson  MX-70/B0  . .  $3.58  ea.  +  25c  Shpng. 
Epson  MX-IOO  . , .  .$4.95ea.  +  251  Shpng. 
Okidata  Micro83 , .  $1.48  ea.  +  250:  Shpng. 
Olddata  Micro84 . .  $3.66  ea.  +  25e  Shpng. 

FOR  ORDERS  ONLY:  INFORMATIONS 

1-800-621-6827  ^  „!'i'5"'^'?^„„ 

(In  Illinois  1  3i2-i56-7140)        1-312-256-7140 

HOURS  8AM-5PM  Central  Time,  Monday-Friday 

WE  WILl  BEAT  ANY  NATIONALLY  ADVERTISED  PRICE 

ON  THE  SAME  PRODUCTS  AND  QUANTITIES! 

DISK  WORLD!,  Inc. 

629  Green  Bay  Road  •  VViimette,  Illinois  60091 


TTie  value  leadarin     I    DISK 

And««..«l«.      ■  WORLD! 


Now,  the  lowest 
prices  ever  on 

3M  Scotch 

7  DISKETTES 

LIFETIME  WARRANTY! 


The  best  deal 

on  3M  diskettes 

you've  ever  seen! 

I 

■  ■ 

FUR  N' FILE  15 

with  every  order 

for 5.25 "SSDD and  DSDD. 


$1.42  ea.  ~  5.25"  SSDO  with  FREE  Flip  n'  File  15 
5,25" DSDD  with  FREE  Flip  n'  File  15  -$1.74  63. 

100%  LIFETIME  WARRANTY 

This  is  a  Super  Special  promotion.  It 
was  supposed  to  end  around  the  end  of 
IVlay. 

But  we  decided  to  buy  more  than 
1.000,000  3M  disltettes  packed  in  the 
FREE  Flip  n'  File  15's---and  give  you 
the  benefits  of  this  terrific  value- 
One  word  of  warning:  this  offer  is 
limited  only  to  supplies  on  tiand.  Once 
these  supplies  are  used  up,  the  prices 
stay  tlie  same.. .but  there's  no  free 
Flip  n'  File. 

The  last  time  we  ran  an  offer  like 
tills,  everything  was  sold  out  in  about 
six  weeks. 
So  don't  wait.  Order  now. 

Other  3IVI  diskettes: 

(Flip  n'  File  offer  does  not  apply.) 

5.25"  SSDD-96TPI $2.06  ea. 

5.25"  DSDD-96TPI $2.57  ea. 

5.25"  DSDD-HD  for 

IBM  PC/AT S3.93  ea. 

3.50"  SSDD-135TPI  for 

Apple  Mac S2.86  ea. 

DATA  CARTRIDGES 

100%  certified  3M  data  cartridges. 

DC-1000 513.90  ea. 

DC-300XLP $19.83  ea. 

DC-600A S22.13ea. 

Sold  in  cases  of  10  only. 
Add  $5.00  shipping  per  10. 


DISK 
WORLD! 


Aunioriitd  OiHribukx 

Infotnwtion  ProcMstng 
Product* 


WHITE  HOUSE  COMPUTER 

P.O.  Box  4025,  Williamsport,  PA  17701 

"Where  Prices  Are  Born,  Not  Raised" 

TOLL  FREE  1  -800-351  -3442 

PA  CALL  1  -71  7-322-7700 

—  PA  Residents  FREE  Shipping  — 


f  MON  DAY  -  FRI  DAY  9  AM  -  6  PM 
VISA  &  MC  ACCEPTED  4% 


POUCY:  No  deposil  on  COD  orders.  Free  freight  on  all  prepaid  cash 

orders  over  1300  in  the  continental  USA.  APO  &  FPO  add  SS.CM  per 

I  tiundred.  For  pnorily  matf  add  SB  00  per  hundred.  PA  residents  add  6% 

I  sales  lax.  Defective  products  must  have  Prior  RA  numt>er,  Scttools  net  1  5. 


PRINTERS 


EPSON 

LX80 239.00 

FXSO ..339  00 

JX  80 479,00 

RX  100 359,00 

FX  100 489,00 

LQ  1500 996.00 

ATARI 

XTI^  201  l^on-lmpact 
Dot  Matrix 99.95 

XTC201  Color  Non- 
impact Matrix 109.95 

XDM  121  Daisy 
Wheel 209  95 

XMM  801  Dot  Matrix 
Irtipact 169.95 

STC  504  Color  Non- 
impact  139-95 

STD  121  Daisy 
Wheel  ,219.95 

SMM  801  Dot  Matrix 
Impact 279.95 

OK  I  DATA 

Okimate  10 179.95 

182 219.95 

84 640.95 

192 349.95 

193 525.95 


COMMODORE 

MPS  801 165.95 

802 199,95 

803 165,95 

DPS  1101 295,95 

STAR  MICnONtCS 

SG  10 214.00 

SG  15 379.00 

SD  10 345,00 

SD  15 450,00 

SR  10 48500 

SR  15..- .585  00 

Powertype^ 307.00 

LEOENO 

1380 269.00 

1385 305.00 

10S0 229.00 

880 ,. 199.00 

CITIZEN 

MSP  10 305,00 

MSP  IS 450.00 

MSP  20 450-00 

MSP  25 575.00 

CARDCO 

LO  1  -365  00 

LQ  3.. 209.00 

PANASONIC 

1090 187,00 

1091  237.00 

1092 385,00 

1093 425.00 

3151 455.00 


INTERFACES 

850  (Atari) 108.95 

UPrint/port 49.95 

UPrlnt/iakBuffar  ....69.95 

UPfint/64k  Buffer 89.95 

Cardco  G 39.95 

G-Wli 48.95 

AppleDumpllngGX. .  .59.95 

PRINTER  PAPER 
2500  Sheets 

Lazor  Edge 24.95 

1000  Ehts  Lazor 14.95 

500  Shts  Laior 9.95 

Color  Paper 
Assorted  Pastels 

2500  Shis  Lazor 42.95 

1000  Shis  Lazor 23.95 

500  Shts  Lazor 1 4.95 

SOFTWARE 

Print  Shop 28.95 

Graphics  Library  I. . ,  1 7.50 
Graphics  Library  II,, .  17.50 


VIDEO  CASSETTE 

RECORDER 

S279.00 


DISK  DRIVES 

ATARI 

IndusGT 205.95 

1050 164.95 

Happy  1050 335-95 

Happy  Enhancer 160.95 

MSD  Dual- 459.00 

C-64 

Indus  GT. 229.00 

1541  195.00 

1571 249,95 

1572 ....375.95 


MODEMS 

C-1B50 54.95 

C-1670  300/1200..    -185.95 

MPP  1064 54.95 

Tele  Learning 39.95 

Hayes  300 149.95 

Hayes  1200. 385.95 

Mitey  Mo 59.95 

Westridge 59.95 

CompuServe, 1995 

Micro  Stutfer 95  95 

MPP  1000E ..69.95 


DISKETTES 
SKC 

SS/OD 10,95 

DS/DD 14.95 


BONUS 

SS/DD  , . 
DS/DD.. 


9.50 

,.-.13.50 


MAXELL 

MD  1  15.95 

MD  2 20.95 


MONITORS 

ZENITH 

122  A 82.95 

123G 75.95 

AMDEK 

300  G 11 9.00 

300  A 129.00 

Colpr  300 229.00 

Color  500 339.00 

Color  600 399.00 

Color  700 469.00 

Color  710 .,539.00 

310A 145.00 

ATARI 

XC  141 199.95 

SM  124 135.95 

SC  1224 335.95 

TEKNIKA 

MJ-10 185.95 

MJ-22RGB 269.95 

SAKATA 

SC-10Q 179.00 

COMMODORE 

C-1702 185.95 

C-1902  RGB 259.95 

C-1901 129.95 


COMPUTERS 

COMMODORE 

C-64 139.95 

C-128 275.95 

ATARI 

800  XL 89.95 

130  XE 139.95 

520  ST  Monoctirome 

&  More 749.00 

520  ST  Color  RGB 

S  More 870.00 


Professional 
handicapping  systems 


sff 


•  PRESENTED  BY  PROFESSOR  JONES  • 


7^ 


GLD.  Tharoughbred  "Gold"  Edltlan™ 

A  "Full"  featiTKI  thorDt'onbred  ajialy^is  ceignM  tw  rue  piotessJcnal  3^ 
ine  Kiraus  rxivict.  $159.95  mmpleti; 

EGLD.  Enhanced  "Gold"  Edition™ 

Gold  ■  EdilciT  *Ht!  mmplele  MiSIer  BeTTor™  system  imeorated  onto  tt«  same 
flisk  Thts  [ywrtrfui  wogram  wB  transfer  at  t-flfses  arxj  scffts  *o  Ih€  bet  aruty&5 
•ith  J    ancle  «tyslrola>  ■    (Majitr  BftHr"  induOed)  $199.95  msiKele 

GLTD.  Limlled  "Gold"™ 

Enables  Protntlonat  HirilluppBrt  lo  assign  s^iecitic  values  to  liie  racing  var- 
iatjies  "tnty' '  leel  are  inwrtant  Creale  profiram  weigfir  DKVi  on  a  DimCbiar 
track  Kid  tine  Ttne  l  la;  mminurm  wn  percentaoe  This  program  is  Ojsjgoed 
for  'ease  qI  use '  Tlie  jser  needs  no  prognmming  apiilenu. 

IBMim  Negtated  Bettor'-)  $259.98  ccmplele 

GO.  Gold  Dog  Analysis'" 

trie    ONLY"  professional  peyliound  analysis  axailaoie  ihal  Evaluates  AIL 

""■s""  $149.95    vimegratea  Seilo:  $199.95 

limited  VeisiiKi  $299.95 

MHH.  Master  Harness 
Handicapper™ 

ProlEssionaJ  software  desiffned  to  provide  a  ttiorough  analysis  dl  il  trdifer  and 

pacer  races  in  Norfti  America  anc  Canada  $159.95  coniDJete 

$199.95  w/lrtesraled  Bettor    Limned  S299.ie 

ProlessDr  Plr  Football'" 

Comoira  SISTISTICAL  AHAIYSIS  on  Oatl  Base  angong  "Desijnated"'  prewous 
games  a  tie  evaUaleo  S,^,,;,^  S,„5  jjg  95 

w/Wn-Loss  PowBf  Ratings  $149.95 

NBA.  Basketball'"  NBA  $99.95    n/wiese  $1Z9.95 

w/power  ratmcs  $149.95 

LOT.  Lottery  Analysis'" 

SlatJStol  comparison  progiam  designee)  10  oeted  suWIe  panetns  in  winning 
nonibers  and  Ws  L„j^  U^  ^j^.,  jjg  gj 

w/Lono  (Max.  99  Digit]  $99,95 

PC-3  Portable  Computer  (4k)  wiinciioiceotTnotoueniifed  crey- 
hdMO  or  T.oner-    j249,95  ||^,j„  p^jnij  ^^^^^^  ^  ^^^^^ 

M-1D0  Portable  (24k)  '.I'ctioc! of  rmrxgiwed  DreyncuM. cr TiatK. 
5649.95  {includes  (wrtablE  comniter  and  program) 


BROCHURE  AVAILABLE 


yi^ 


TRS-80' 

CPM" 

COMMODORE"^ 


Prof.  Jones 

1940  W.  State  St. 
Boise,  ID  83702 


48  HR. FREE 
SHIPPING 


o 


CALL 
208-342-6939 


TERMS,  FREE  SKIPPIfffi  ALL 
KIFTV.'AfiE  Ada  S6.00  njitf. 
nare  (  S6  00  C  0  D  /LIPS  Blue 
S6  00  .'  Oul  of  Counirj  S9-0O  / 
ID  ResiaEnls4%  /3  weeks  per- 
scraJ  cnecl^s  /  Casti  pnce  only 
aoa  Jfli  Visa.  MC  ;  ftices  5u5. 
iect  to  cnange 


Program  Your  Own  EPROMS 


$99.50 


<1) 
"D 

c 

(1) 

E 

e 

Q. 


^  VIC  20 
^C64 

PLUGS  INTO  USER  PORT. 
NOTHING  ELSE  NEEDED. 
EASY  TO  USE.  VERSATILE. 

•  Read  or  Program.  One  byte  or 
32K  bytes! 

OR  Use  like  a  disk  drive.  LOAD, 

SAVE,  GET  INPUT  PRINT  CMD, 

OPEN,  CLOSE--EPROM  FILES! 

Our  software  lets  you  use  familiar  BASIC  commands  to 

create,  modify,  scratch  files  on  readily  available  EPROM 

chips.  Adds  a  new  dimension  to  your  computing  capability. 

Works  with  most  ML  Monitors  too. 

•  Make  Auto-Start  Cartridges  of  your  programs. 

•  The  promenade'  C1  gives  you  4  programming  voltages, 
2  EPROM  supply  voltages,  3  intelligent  programming 
algorithms,  15  bit  chip  addressing,  3  LED's  and  NO 
switches.  Your  computer  controls  everything  from  software! 

•  Textool  socket.  Anti-static  aluminum  housing. 

•  EPROMS,  cartridge  PC  boards,  etc.  at  extra  charge. 
f°^^  EPROM  types  you  can  use  with  the  promenade" 

52313" 
48016P" 


2758  2532 

2516  2732 

2716  27C32 

27C16  2732A 

"Commixlsru  &mno&s  MJl::^,^$;. 


4e27a2F' 

2564 
2764 

a7Cfi4 


27128 
27256 
68764 
68766 


5133 
5143 
2at5' 
2816' 
■|>!AOIoa  otedrkiJl^  eraMiaOl  lypM 


Call  Toll  Free:  800-421-7731 
In  California:  800-421-7748 

En  JASON-RANHEIM 
ZJ  580  Parrott  St.,  San  Jose,  CA  95112 


presenting  .  .  .  CAPTURE 

A  NEW  WAY  TO  UNLOCK  THE  POWER  OF  YOUR  064  OR  C128* 

•  CAPTURE  IS  A  CARTRIDGE  THAT  PLUGS  INTO  YOUR  COMPUTER'S  EXPANSION  PORT. 

•  CAPTURE  DOES  NOTHING  -  UNTIL  YOU  PRESS  ITS  CAPTURE  BUTTON    UNTIL  THEN  A 

RUNNING  PROGRAM  CANNOT  DETECT   ITS  PRESENCE. 

•  CAPTURE  THEN  TAKES  CONTROL  -  NO  IPS.  ANDS  OR  BUTS  -  AND  PRESENTS  A  MENU. 

•  CAPTURE  WILL  NEATLY  SAVE  EVERYTHING  IN  YOUR  COMPUTER  TO  YOUR  1541   OR 

COMPATIBLE  DISK  DRIVE  -  ALL  64K  OF  RAM,  CPU,  VIC  AND  SID  CHIP 
REGISTERS  -  EVERYTHING.  IN  EASY  TO  VIEW  CHUNKS. 

•  CAPTURE  WILL,   IF  YOU  WANT,  PRE-CONFIGURE  YOUR  COMPUTER'S  RAM  SO  THAT 

ONLY  MEMORY  ALTERED  BY  YOUR  PROGRAM  NEED  BE  SAVED. 

•  CAPTURE  WILL  WRITE  A  BOOT  ON  YOUR   DISK  SO  YOU   CAN   RELOAD  AND  BEGIN 

EXECUTION  RIGHT  WHERE  YOU  LEFT  OFF. 

•  CAPTURE  DOES  ALL  THIS  AT  A  COST  OF  JUST  $39.95 

BUT  HERE'S  THE  BEST  PART 

•  CAPTURE  WILL  MAKE  AN  AUTO-START  CARTRIDGE  OF  YOUR  PROGRAM.  IT'S  EASYi 

JUST  FOLLOW  THE  DIRECTIONS  ON  THE  SCREEN.  NOW  PLUG  IN  YOUR 
CARTRIDGE  AND  TURN  ON  YOUR  COMPUTER.  IN  LESS  THAN  TWO  SECONDS 
YOUR  PROGRAM  BEGINS  AGAIN  AT  PRECISELY  THE  POINT  WHERE  YOU 
CAPTURE'D  IT.  MAGIC! 

BESIDES  CAPTURE,  YOU  NEED  A  promenade  01  AND  A  SUPPLY  OF  CPR3 
CARTRIDGE  KITS. 

ORDERING  INFORMATION 

•  CAPTURE  CARTRIDGE  —  COMPLETE  WITH  INSTRUCTIONS $  39.95 

•  promenade  ci  —  eprom  programmer  with  disk  software 99.50 

•  CPR3  cartridge  KIT  —  PC  BOARD,  CASE  AND  3  EPROMS 29.95 

•  DR— EPROM  ERASER,  TWO  AT  A  TIME,  3  TO  10  MINUTES , 34.95 

•  STARTER  SET-  CAPTURE, promenade  ci  and  i  cprs 149.95 

•  DELUXE  SET  -  CAPTURE,  promenade  ci ,  dr  and  2  cpr's 199.95 

SHIPPING  AND  HANDLING  —  USA:  UPS  SURFACE  $3.00 

BLUE  LABEL  $5.00  NEXT  DAY  AIR  $13.00 

CANADA:  AIR  MAIL  $7.00  OTHER  FOREIGN  AIR  $12.00 

CALIFORNIA  RESIDENTS  ADD  APPLICABLE  SALES  TAX 
COD  ORDERS,  USA  ONLY,  ADD  $3.00 

C64  AND  C128  TM  COMMODORE  ELECTRONICS.  LTD.        'WHEN  OPERATING  IN  64  MODE 

TO  ORDER:  TOLL  FREE    800-421-7731  TECHNICAL  SUPPORT  AND     408-287-0259 

FROM  CALIFORNIA  800-421-7748  FROM  OUTSIDE  THE  US:     408-287-0264 


wn 


JASON-RANHEIM 

580  PARROT  STREET 
SAN  JOSE,  CA  USA  95112 


MattgCaxI 


*139» 


*24995 


eoiMboCM  1HI  EHM  D«iv(  ^ 


Cal 

'79.95 

iBwW  KRSOftjM.  COftVUTEK-,^mnc 

JenTh  ZVIiCi2S  WMTEP  liOMTtW     jgn  gc 
jtTiiONiA-i^JkrawoHiToe     ^15995, 


irw/y^pvitiDefMBwwiiiAtm  127995 

Air^M  Eim  S  UTTSFf  OufttrTK  ;^ofl  Ag 

A.m  SIX  irniB  ouAirfT       ■  jga  ge 

Aiftfii  10J7  trrriR  buAtiiY     jjTfl  gc 
iCrtiiaKPuaODOT  MATRIX     'cjaoq 

EP<Cf,'5PECTirUMU(«WW-fi!»  -219  K 

CK  cam  oxMATE  10  a-csy^ce  ^'^79  95 

!^-^C'^  FX-iaS  DOT  MflTBIJ         .^j**  gj 


aOQ 


B133: 


ZE22S 


BAM  i-THIT  WjiuTlB  B/Me^wnc 

rrPMb  TUTW  ■  •■-•^s^f.  5crijTOf  (25l95 

US  sTBtm  EAut  '■'  ^-ir^-si"  124.95 

karViku  fl-ooj^oufw  '14.95 


'59.95 
7195 
iM.95 


CJUPHKS  UBSAJi      -^  e"  n3 
INCUnA  JOftES       n^tw     «^ 


■23  9S 
1495 
IMS 
2955 

'14,95 
J4.9S 
1995 
7995 
:4.9S 
H95 


v.'im.'.\..' L.  n...,JJJ 


ATXanmim  Ann 
SVNflic  PLUS  Synamc 

F-\sjTisi'E'Eaci£  yttr'c^ 

WU^  iLA2Iff  EE^F^ 
CHOsVnJSIlilS  ACtlyHKW  _ 


^3495 

129.95 
■2185 
2495 
15,95 
■,  "24.93 
'M.95 
.-19.95 

'  'MJ5 
!S?i?!Kn'24SS 


FUCMT  ^WUUTH  Mi   rc^  u  nc 

TUlteO  PASCAL  BSrlarvO  ^  '39.95 

rrPi*K  iVTO"  ■  J^v  t  v-<jrv  29  95 

HINC;  QUEST  ^Ipf  J  nd,95 

(VAU  n  A  (lion    atf  '159.95 

HAMEWOftC  A/i  an  TIT* 

^v  \        "  ^549  95 

iy»TmiASTpp»rtrKonA.i&-  ^2995 


t.i.n.jiii.i...-!iJ..jW!i   ESSSSSSE^^ 


JAZ7  ffWIT 

0  Lotus'  Dpvtiopmem 


ditcwashcr ' 


*379« 


$4995 


r  FoiTtnouflht  ^1493 

nsonu  Kivden  mmk 

nifvipow  r««^_  ,    _    ,^-,\  139.95 
HrTOMwm  cvM  mwom      1179  J5 

T>t««  TIfcW  Urtio  VlOMIsrt       IMd  K 
HUSK  WDBKi  hU>0«i  IMK 

TypBCIVlWpSrrani,Smu!»r     SUK 
■uc  vIbOn  kuU)  T«cnnoK?>«  (^m  oc 


SurCE  £UP«ESS0R  MdUn^ieo^ 
bOM  EMtWE  ClEAHHVC  KrT  ii?W 


Orteoc-wa 

DcbtETTI  STOIUCa  Vkiq  Kin; 


SU3400  SUAIT  HDHM  njv<^ 
V1660  MDHM  Comn^WQf? 
SMALL  COMPMTS  TABU  BUW 


>24,95 
^1495 

^59.95 
'1495 

^619.95 
'59^ 
'7935 


h  onit  i  ui>iATrfl  C4  Our  nuci  tf  ciyncutp^  jt^vfrt.  o 


Evifly  uajdo  brand  ixrt  ufTiK  A  JUST  A  w*i±  sauplt  in 
ajsnaoootxHffwtfrro**  pixah  cru  ire  txl  cth;  w  wnrrt 
10  itt  fOh  F^tT^  On  nthrt  "jot  itSTjn  tM  lnrt  ad 


ALL  PRODUCTS  CARRY  U.S.  WAHRAPnTES 

ALL  DEFECTIVE  PROIXICTS  EXCHAHGED  WmilM  30  DAYS 


AU  NEW 
FOR  i98S 


? 


[J3iB«8F.,| 


•AUDIO    VIDEO 

■cOMj'OIi:*  OitALck: 
•AECDRD.  us«frrt 

^IND  CD  CAr^UDC 
'VtDEO  MOVa  CATALOG 


^^ign 


D;rj    Q. ....... 

2S  PARK  ROW,  DBT. 

MAME; 


CIO,  NYC,  NY  10038 


ADDRESS: 
CITY:       _  _ 


I 
I 


MEMOREX 

FLEXIBLE  DISCS 

WE  WILL  NOT  BE  UNDER- 
SOLOn  Call  Free  (800)235-4137 

for  prices  and  informatioa  Dealer 
inquiries  invited  and  CO.D's 
accepted 

VISA 


PACinc 

EXCHANGES 

100  Foothill  Blvd. 
San  Luis  Obispo,  CA 
93401    In  Cal  call 
(800)592-5935  or 
:805)543-1037 


FREE  CATALOG*   i 

Features  precision  Tools  and       | 
Equipment  for  Computers 


Jensen's  new  catalog  ieatures  hard-to- 
find  precision  tools,  tool  kits,  tool  cases, 
test  equipment  and  computer  acces- 
sories used  by  sophisticated  hobbyists, 
scientists,  engineers,  latwratories  and 
government  agencies.  Call  or  write  lor 
your  free  copy  today. 

781 5  S,  46th  Street 
Phoenix,  AZ  65040 
(602)  968-6231 


JGNSeN  I 

TOOLS  INC.  I 


QUALITY  MEDIA 

LIFETIME  REPLACE 

GUARANTEE 

HUBRINGS.TYV.EPS. 

WRITE  PROTTECTS 

5.25'SSDD  too 

525"DSDD  1  15 

PC  FORMATTED  1.45 

3  5"  1D  (For  Mad  J  70 


Because  Me  buy 
in  huge  volume  to 
supply  software 
manufacturers,  our 
prices  can  1  tie  beat. 

50+  2S0+  500+  100O  + 

90  B6  80         75 

1  05  l-OO  95         B5 
1.35  1.25  116       1.10 

2  60     2  45    CALL   CALL 
3.6-2D[ForHPl    3  50     3.25     3  15    CALL   CALL 


tSm^ 


BlACKSHIP 

COMPUTER  SUPPLY 


RO.  Box  883362  •  San  Francisco. CA  94188 

Inquiries  +  No.  Cal. orders415-b50-O512 

So.  Cal.  orders  800-235-6647  x31 

USA  orders  800-431-6249 

Add  S3  00  shipping  and  handling 
(CA  resiOenE  add  6S%  sales  lax)  VISA/MC/COD 


3M  Diskettes 
Lifetime  Warranty 


TIRED  OF  WAITING 
FOR  SERVICE  AND  PRICE? 

9  out  of  10  SURVEYED 
DISK  BUYERS  PREFERRED 

NORTH  HILLS 

#1  IN  SERVICE  AND  PRICE 

1-800-328-3472 

Formatted  and  hard  sectored  disks 
in  stock-Dealer  inquiries  invited. 

COD,  VISA,  MASTERCARD 
All  orders  shipped  within  24  hrs, 

AM  ^ 

NORTH  HIIXS  CORP. 
INTERNATIONAL 

3564  Rolling  View  Dr. 

White  Bear  Lake,  IvIN.  551 10 

MN.  call  colled— 612-770-0485 


AM   ^ 


NORTH  HILLS  CORP. 
INTERNATIONAL 

3S64  Boiling  View  Dr, 

W/hiteBear  Lake,  MN,S5110 

MN,  call  colled— 612-770-0485 


maxell  disks 

LIFETIME  WARRANTY 


TIRED  OF  WAITING 
FOR  SERVICE  AND  PRICE? 

9  out  of  10  SURVEYED 
DISK  BUYERS  PREFERRED 

NORTH  HILLS 

#1  IN  SERVICE  AND  PRICE 

1-800-328-3472 

Formatted  and  hard  sectored  disks 
in  stock-Dealer  inquiries  invited. 

COD,  VISA,  MASTERCARD 
All  orders  shipped  within  24  hrs. 


^  Dysan 

•/corporation 


Solve  vnir  Sac  pnibtenu.  buy  100%  turface 
toted  Dyun  rlWkrttra  All  ordsi  ihl^ipcd 
front  Modi,  wtthb)  24  IxHin.  Call  tnO  FREE 
(8001  235-4137  li«  prtcsi  uid  Infofnuitfon. 
VImu  and  Maater  Card  accepted.  AH  oidera 
!  paid 


PACIFIC 
EXCHANGES 

100  Foothill  Blvd. 
San  Luis  Obispo.  CA 
93401   (In  Cal  cal 
(805)543-1037) 


LEARN 
PROGRAMMING 


MASTER  COMPUTERS 
IN  YOUR  OWN  HOME 

Now  you  can  write  prcgmms  and  get  a 
compiiier  to  (Jo  jLtst  wha:  you  want  Get  ttie 
most  ojl  of  any  compute,  and  avOKJ  riaving 
to  pay  ttie  high  price  ol  pre  packaged 
software 

LEARN  AT  YOUR  OWN  PACE 
IN  YOUR  SPARE  TlM€ 

Our  loOependanl  study  program  allo»«  f)o 
Id  team  about  corripuief^.  operations,  api^i- 
Mttons  and  programiing  m  yoLir  spare  lime, 
ai  tiome  Cur  nslnidors  provide  jdu  wrtti 
oTKon-wte  counsdir»g. 


LEARN  EVEN  BEFORE  YOU  DECIDE  ON  A  COMPUTER 

vfifyttiing  is  explained  in  simple  language.  Vou  will  enjoy  learning  to 
jse  a  ccmputer-EVEK  F  YOU  DONT  OWN  ONE  L£am  to  program  on 
my  personal  computer  IBM.  APPLE,  COMMOOOftE,  TRS,  and  imire. 

BE  YOUR  OWN  COMPUTER  EXPERT 

tognmmmfl  te  Via  bsst  wiy  U  laim  to  \m  compuiQrt.  ihI  wi  ch 
ihow  you  the  but-arvri  mo^  Bcatwaiicil-way  to  Ifittr  jrogrwrrmjiig! 
iend  today  tor  yoLjr  free  irforrBation  package.  No  oCjiJgation  ^k^ 
>a^snnan  will  caii. 


halix 


CENTER  FOR  COMPUTEFl  EDUCATION 


NSTITUTE 


lb43«V  Olympc  =  SJ6  Los  Angeles.  CA  90016  aaOJ 


HALIX  INSTITUTE  CENTER  FOR  COMPUTER  EDUCATION  DEPT  6  1  i 
15a3W  OLYMPIC  =2Z61,OSAWQELES.CA  90015-3894 


YES"    Send  me  rtmrafion  or  ftow  i  on  «afn  acoul  coinpuias  ano  pro- 
gramfnfifl  at  honied 


Abaress 
Cil> 


COMPUTEI 
Subscriber  Services 

Pleose  help  us  serve  you  better.  If  you 
need  to  contact  us  for  any  of  the 
reasons  listed  below,  write  to  us  at: 

COMPUTEI  Magazine 

P.O.  Box  10955 

Das  Moines.  lA  50950 

or  call  the  Toll  Free  number  listed  below. 

Change  0(  Address.  Please  allow  us 
6-8  weeks  to  effect  the  change;  send 
your  current  mailing  label  along  with 
your  new  address. 

Renewal.  Should  you  wish  to  renew  your 
COMPUTEI  subscription  before  we 
remind  you  to,  send  your  current  mailing 
label  with  payment  or  charge  number 
or  call  the  Toll  Free  number  listed  below. 

New  Subschptlon.A  one  year(12  month) 
US  subscription  to  COMPUTEI  is  $24,00  (2 
years,  $45.00;  3  years,  $65.00.  For  sub- 
scription rates  outside  the  US,  see  staff 
page).  Send  us  your  name  and  address 
or  call  the  Toll  Free  number  listed  below. 

Delivery  Problenw.  If  you  receive  dupli- 
cate issues  of  COMPUTEI,  if  you  experi- 
ence late  delivery  or  if  you  have  prob- 
lems with  your  subscription,  please  call 
the  Toll  Free  number  listed  below. 

COMPUTE! 
800-334-0868 

In  KC  919-275-9809 


MUST  LIQUIDATE! 

LIMITED  INVENTORY  OF  ULTRA  FAMOUS 

64K  COMPUTERS 

AT  FAR  BELOW  DEALER  COST! 


Factory 
Reconditioned 
with  Warranty. 


A/lonJtar  is  not 
avaitabte.  See  footnote 


Millions  sold 

at  regular  prices  .  .  .  and 

STILL  being  sold  at  regular  prices! 

Sorry,  we're  NOT  permitted  to  print  the  brand  name. 
But  rf  you  phone  us,  all  details  can  be  divulged. 

Phone  Toll-Free:  1-800-328-0609 

PLENTY  OF  SOFTWARE  AUAILABLEI  Thousands  upon  thousands  of  pro- 
grams  are  available  tor  It  from  computer  stores  across  the  nation. 

FOB  BUSINESS!  This  is  an  ideal  entry  level  business  computer.  Use  the 
computer  for  word  processing,  data  base,  accounts  payable/receiv- 
able, general  ledger,  payroll,  inventory,  tax  accounting,  spreadsheets, 
mailing  lists  ...  and  much.  MUCH  more! 

FOB  EDUCATIOHI  Perfect  lor  everyone  from  Ph.D.  candidates  to  pre- 
school youngsters.  A  vast  number  of  programs  are  available  to 
challenge  and  educate  the  mind. 

FOB  HOME!  Use  lor  analysisof  personal  investments,  income  lax  plan- 
ning, storage  of  recipes  and  household  data.  And  o1  course,  there  are 
hundreds  of  exciting,  last-paced  arcade  games  available! 


Units  soW  SISGLY  or 
in  any  combination 
you  desire. 


64K  COMPUTER 

Hem  H-622.63BB3-00 


DISK  DRIVE 

Item  H. 622  63553-01 


PRINTER 

tiem  H-623-63831  00 


We  reserve  the 
right  to  timrt 
qustitHy  pur* 
chases. 


TOTAL 


Original 
List 
Price 


*200.00 


*269.00 


*200.00 


»669.00 


YOUR 
COST 


$99 


$148 


$118 


$365 


COMPUTER 


64K  RAM.  20K  ROM  standard 

(includes  operaimg  systems  and 
BASIC  interpreterjH  Text  char- 
acters. Hjgh  resolution  graphi- 
ics.  320  X  200  pixels.  Music  syn- 
thesizer produces  3  indepen- 
dent voices,  each  with  a  range 
of  9  octaves. 

Typewriter  keyboard  with  66 
keys  for  upper  and  loMor  case 
Letters,  numerals.  syrTibots,  re- 
vess9  characters.  2  cursor  con- 
trol kevs.  4  function  keys,  pro- 
grammable to  8.  Input/output 
ports  for  user,  serial.  ROM  car- 
tridge<  2  joystick/ paddlas,  vi- 
deo, cassetta  drive  interface.  1 6 
background,  border,  ctiaracter 
colors. 

DISK  DRIVE 

IntBlligent.  high-speed.  Ext«r- 
nal  5Vt"  floppy  diskette  recor- 
der. 2K  RAM.  16K  ROM.  Maxi- 
mum  storage  o(  170K  format- 
ted data;  35  tracks.  Uses  single 
sided,  single  density  disk.  Serial 
interlace.  Second  serial  portfof 
chaining  second  drive  or  printer. 
Data  transfer  rate  of  400  bytes 
per  second. 

DOT  MATRIX 
PRINTER 

Bi -directional  6x7  dot  matrix 
impact  printer.  60  characters 
per  second.  Has  upper  and  low- 
er case  letters,  numerals  and 
symbols.  All  PET  graphic  cher- 
acters.  Standard  friction  feed. 
Maximum  of  SOcolumnswidth, 
dot  addressable.  CBM  ASCII 
character  codes.  Original  plus 
maximum  of  two  copies.  Paper 
width:  4. 5"to8.5"H  Size:  1  3"W 
X  8"D  X  3 Vi"H.  Weight:  6Vz  lbs. 
Power  requirements:  1  20  volts 
AC.  60  Hz. 


Factory  Reconditioned 
With  Factory  Warranty. 

'NOTE:  If  you  do  not  have  a  monitor,  you  can  use 
your  TV  as  a  display  unit.  The  computer  comes 
already  to  tie  hooked  up  to  your  TV. 


Credit  card  cuiiomers  can  order  by  phong. 
24  hours  a  day.  H^^^  — i^^^=— .  ^^^h 
7  days  a  week     |     y/sA' 

Toll-Free:  1-800-328-0609 

Your  check  m  welcome! 

No  delsyi  in  order*  paid  by  check. 


C.O.M.B.  CO/ 

Autliorized  Liquidator 

14605  28TH  AVENUE  NOflTH 
tUiltMNEAPOLIS.  MINNESOTA  55441-3397 


C.O.M.B.    CO."  Kom   H-622 
14605  2ath  Aue.  N./IVIinneapolis.  MN  55441-3397 
Send  the  foil  owing  items:  (Indicate  qunntitv  of  eachl: 
64KCompuler|5l  Item  H-622-53663-00  at  S99  each  plus 

S8  each  tor  shipping,  handling. 
Disk  Drivelsl  Item  H-622-63553-01  at  S14B  each  plus 

sa  each  tor  shipping,  handling.  .      ,       „-, 
p,inter|sl  Item  H-622-63B31-00  at  S118  each  plus  57 

each  for  shipping,  handling. 
IMinnascta  lesidanB  add  6%  sales  ia«.  Alloiv  3-4  weeks  lor 
delivery  Sorrv-  no  C-O.D-  orders. I 

D  Mv  check  of  money  order  is  enclosed.  (No  delays  in  proc- 
essing orders  paid  by  check,  thanks  to  TeleCheck.) 
Charge:  □  MasterCarit"!  O  VISA  D  Am.  Ek.  □  Diners  Club 

Acct.  No ^»P 

PLEASE  PRINT  CLEARLY 

Name  . - — " 


Address  . 

City  

State  — 


.  2IP. 


Sign  tiere  . 


=7 


Classified 


COMPUTE!  Classified  is  a  low-cost  way  to  tell  over  350,000 
microcomputer  owners  about  your  product  or  service. 

Rates:  $25  per  line,  minimum  of  four  lines.  Any  or  ail  of  the  first  line  set  in  capital 
letters  at  no  charge.  Add  S15  per  line  for  boldface  words,  or  $50  for  the  entire  ad  set 
in  boldface  (any  number  of  lines.) 

Terms:  Prepayment  is  required.  Check,  money  order,  American  Express,  Visa,  or 
MasterCard  is  accepted.  Make  checks  payable  to  COMPUTE!  Publications. 

Form:  Ads  are  subject  to  publisher's  approval  and  must  be  either  typed  or  legibly 
printed.  One  line  equals  40  letters  and  spaces  between  words.  Please  underline 
words  to  fae  set  in  boidface. 

General  Information:  Advertisers  using  post  office  box  numbers  in  their  ads  must 
supply  permanent  address  and  telephone  numbers.  Orders  will  not  be  acknowl- 
edged. Ad  will  appear  in  next  available  issue  after  receipt. 

Closing:  10th  of  the  third  month  preceding  cover  date  (e.g.,  June  issue  closes  March 
10th).  Send  order  and  remittance  to;  Harr>^  Blair,  Classified  Manager,  COMPUTE!, 
P.O.  Box  5406,  Greensboro,  NC  27403.  To  place  an  ad  by  phone,  call  Harrv  Blair  at 
(919)  275-9809. 

Notice:  COMPUTE!  Publications  cannot  be  responsible  for  offers  or  claims  of 
advertisers,  but  will  attempt  to  screen  out  misleading  or  questionable  copy. 


SOFTWARE 


Malting  Label/ Address  File  Program— 

for  IBM  PC  and  compatibles.  Creates,  updates, 

alphabetizes.  Print  options  include  hy  zip 

or  city.  Prints  up  to  4  across  or  continuous 

form  index  cards  with  phone  #.  $19.95 

plus  $2  s/h.  TX  residents  add  $1.22  tax. 

0  &  L  Software,  4636  Ringgold,  Piano,  TX  75075 

(214)  867-5695 

)DC  Workstation — Word  processor,  typing  service 
billing,  &  form  letters  all  in  one.  Coded  in 
ACTION!  for  easy  customizing.  Works  with  all 
48K  Ataris.  Machine  &  ACTION  listing  & 
manuals  on  Disks  SIOO.  JDC  Software,  P.O.  Box 
941,  Bryte,  CA  95605 

COMMODORE  OWNERS.  Now  create  your  own 
games,  graphics  and  music  in  minutes 
Instead  of  hours.  Preprogrnmmcd  so 
everj'thing  is  fast  &  easy.  Create  a 
game.  Write  a  song.  Sell  it!  Send 
$29.95  to:  FreeSpirit,  5836  S.  Mozart, 
Chicago.  IL  60629.  (312)  476-3640 

ATARI  800/XL/XE:  Complete  business  program. 
All  accounting,  forms,  mail,  point  of  sale,  word 
processing,  etc.  S000+  records/disk,  Demo  disk 
S3.  MICROMISER,  I635-A  Holden  Ave,, 
Orlando,  FL  32809 

TI-99/4A  NEW  STATES  AND  CAPITALS  GAME 

Hi-Res  map  of  USA,  Send  $12  for  cass.  or  $1  for 
more  info  lo:  TRINITY  SYSTEMS,  1022 
Grandview,  Pitlsburgh,  PA  15237 

SPORTS  POOL  runs  your  football  pool  for 

the  office  or  friends  the  fast  &  easy  wav. 
Handles  all  pool  requiremenls  for  any 
sport  and  can  be  easily  custom  tailored. 
C64  disk  $29.95,  IBM-PC  $39.95  plus  $2  s.h. 
Bancom  Systems,  Inc.,  P.O.  Box  1783, 
Dept.  A2,  Kankakee,  IL  60901 


APPLE  il  SERIES,  CO.MMODORE  64,  Tt-99/4A 
Discount  Entertainment  Software.  Free  Catalog. 
Newest  Titles.  The  Adventure  Store,  P.O.  Box 
320,  Roscoc,  IL  61073-0320 


HARDWARE 


Trade  in  your  used  Commodore  or  Atari  on  a 
brand  new  C-12e  or  Atari  ST.  This  offer  may  not 
be  available  through  retail  outlets.  Brochure 
$1.50  and  SASE.  NEW  WEST  TECHNOLOGY, 
4B  Monroe  Pkwy.,  Box  200,  Ste,  134, 
Lake  Oswego,  OR  97034 


MISCELLANEOUS 


DISK  SALE!  SS/DD  33-trk  for  Apple  w/sleeve  & 
label-10/S7.20,  bulk-lD0/$64.  Standard  SS/DD 
w/sleeve,  iabeI-10/$S.2O,  bulk-100/S74.  DS/DD 
w/sleeve  &  label-t0/$9.10,  buIk-100/$83. 
PREMIUM  QUALITY,  LIFETIME  WNTY! 
Monev-back  satisfaction  guarantee!  Min.  order 
$15.  Send  check  or  MC/V/AE  +  $3  p  +  h,  $2  if 
C.O.D.  UNITECH,  20  Hurlev  St.,  Cambridge, 
MA  02141  (800)  343-0472,  in  Mass. 
(617)  864-8324 

EARN  MONEY,  PART  OR  FULL  TIME.  AT 
HOME  with  your  computer.  50  page  manual 
with  forms.  Nloney  back  guarantee,  $9.95, 
JV  Tech,  PO.  Box '563,  Ludington,  MI  49431 

Online  Usage:  Do  you  have  a  message  to  share 
ivith  other  computer  users  (50,000)?  Weekly  rate; 
$4.50/line.  State  Category,  Title  (32  char.),' 
message  (38  char./Iine,  max.  60  lines).  Send 
check  and  copy  to:  E.  YEE,  FDR  Sla.,  P.O.  Box 
7729,  NY,  NY  10150 


TI-99/4A  Software/Hardware  bargain.  Hard-to- 
find  items.  Huge  selection.  Fast  service.  Free 
catalog.  D.E.C.,  Box  690,  Hicksville,  NY  11801 


POSTMASTER!  Finally,  a  simple,  efficient 
mailing  list  program  for  C64  or  C128. 
Print  mailing  lahles.  File  up  to  1600  on 
a  single  disk.  Throw  away  your  roladex! 
Sort,  recall  by  name,  zip,  phone,  etc. 
Send  $19,95  to;  FreeSpirit  Soltware, 
5836  S,  Mozart,  Chicago,  IL  60629 

The  "Eight  Puzzle,"  an  A.l.  program  that  tests 
your  skills  against  the  computer  or  another 
player,  $10.  E.C.  6287  Wall  Triana  Hwy., 
Madison,  AL  35758,  (205)  837-3158. 
128     COMPUTBI     October  1985 


FREE  TO  C64  AND  99/4A  USERS!  Brochure  of 
new  game  and  educational  software.  Send  SASE 
to:  Exelon  Softivare,  20910  7th  PI,  So,,  Seattle, 
WA  98148 

IS  YOUR  ORIGINAL  SOFTWARE  GOOD 
enough  to  sell?  We  can  find  a  publisher  for  you! 
International  Software  Agents,  Inc.,  76  Milbank 
Ave.,  Greenwich,  CT  06830 


Maxell  MDl,  $1.39  -  MD2,  S1.99.  Dysan 
104/lD,  $1.79  -  104/2D,  $2.39.  Shipping  $3.75. 
Also  Verbatim,  IBM,  3M,  BASF.  TAPE  U'ORLD, 
220  Spring  St.,  Butler,  PA  16001, 
1-8009-245-6000,  Visa,  MC 


Advertisers 
^Index^ 


Reader  Service  Number/ Advertiser         Page 
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COMPUTE! 

Holiday  Savings... 
32%  off  the  cover  price! 

The  magazine  for  Personal,  Home, 
Educational  and  Recreational  Computing. 

SPECIAL  SAVINGS 

n  Send  me  I  year  (12  monthly  issues)  forjust  S24 — 
32%  off  the  cover  price 

□  Bill  me    D  Payment  enclosed 

NAME 


ADDRESS 


CITY/STATE/ZIP 


Please  Indicate  make  and  model  of  computer  you  use: 

APPlfDoi  ATAi?(no2   64003   VIC20ao4   IBMDos 
OTHER 9? 


PRICE  GOOD  ONLY  iN  USA.  FOR  CANADA  AND  FOREIGN  PLEASE  ADD  «. 


J1IM7 


BUSINESS  REPLY  MAIL 

FIRSTCLASS  PERMIT  NO. 7478  DES  MOINES.  IOWA 


POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 


COMPUTE! 

PO  BOX  10954 

DES  MOINES,  IOWA  50347 


NO  POSTAGE 

NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 


COMPUTE!'s  APPLE  APPLICATIONS  SPECIAL 


n  COMPUTE! 's  Apple  Applications 
Special.  Volume  2      $3.95 
(in  U.S.  add  Si  .00  shipping  and  handling 
charges;  outside  U.S.  odd  $2,00) 


D  Companion  Disk  to  COMPUTEi's 
Apple  Applications  Special, 
Volume  2      $16.95 
(Add  $2.00  shipping  and  handling  charges) 


To  order,  send  in  this  card  witin  your  payment  or  call  toll-free  800-334-086B. 
ALL  ORDERS  MUST  BE  PREPAID  IN  U.S.  FUNDS. 

D  Payment  enclosed  (check  or  money  order). 

Charge:     D  Visa     D  MasterCard     D  American  Express 


Account  No. 
Signature 


Exp,  Date. 


(Required) 


Name 

Address. 
City 


State. 


Zip. 


4588841 


NO  POSTAGE 

NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 


BUSINESS  REPLY  MAIL 

FIPST  CLASS     PERMIT  NO  2312     GREENSBORO,  NC 


POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 


COMPUTEI's 

APPLE  APPLICATIONS  SPECIAL 

Post  Office  Box  5058 
Greensboro,  NC  27403 


COMPUTEI's 

FREE  Reader  Information  Service 

Use  these  cards  to  request  FREE  information  about  the  products  ad- 
vertised in  this  issue.  Clearly  print  or  type  your  full  name  and  address, 
Only  one  card  should  be  used  per  person.  Circle  the  numbers  that 
correspond  to  the  key  number  appearing  in  the  advertisers  index. 

Send  in  the  cord  and  the  advertisers  will  receive  your  inquiry.  Al- 
though every  effort  is  made  to  insure  that  only  advertisers  wishing  to 
provide  product  information  have  reader  service  numbers,  computei 
cannot  be  responsible  if  advertisers  do  not  provide  literature  to 
readers. 

Please  use  these  cards  on// for  subscribing  or  for  requesting  product 
information.  Editorial  and  customer  service  inquiries  should  be  ad- 
dressed to:  COMPUTE!,  P.O.  Box  5406,  Greensboro,  NC  27403.  Check 
the  expiration  date  on  the  card  to  insure  proper  handling. 

Use  these  cards  and  this  address  oniy  for  computei's  Reader  Infor- 
mation Service.  Do  not  send  with  payment  in  any  form. 


COMPUTE! 


101 

102 

103 

\M 

105 

106 

107 

108 

109 

no 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

IZl 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

13<5 

137 

138 

139 

140 

141 

142 

143 

!44 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

16V 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

167 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

rde 

101  for  a  one  ye 

3r  new  U.S. 

subsc 

riptio 

n  to  COMPUTl 

<:  you 

will  be  bil 

ed  for 

$24, 

Please  let  us  know.  Do  you 
own:  plan  to  buy: 

Apple 
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Please  print  or  type  name  and  address. 
Limit  one  card  per  person. 

Name 

Address 

City 

state/Province 

Zip 

Country 

Pledge  Include  zip  code.  Expiration  date  11/30/85 


CQ10S5 


SUBSCRIBE  TO  COMPUTE! 

My  Computer  Is: 

01  D  Apple    02  D  Atari    03  D  Commodore  64 

M  D  VIC-20     06  D  IBM     06  D  TI-99/4A 

wD  Other □  Don't  yet  have  one. 


For  Fastest  Service, 

Call  Our  Toll-FrM 

us  Order  Line 

800-334-0868 

In  HC  coll  91»-27S-9»0« 


D  $24.00  One  Year  US  Subscription 
n  $45,00  Two  Year  US  Subscription 


(Readers  outside  of  the  US,  please 
see  our  foreign  readers  subscription 
card  or  inquire  for  rates). 


Name 

Address 

City                                                State                                Zip 

D  Payment  Enclosed     D  Bill  me 

Charge  my:  D  VISA     D  MasterCard     D  American  Express 

Account  No.                                                  Expires             / 

Your  subscription  win  begin  with  ttie  next  available  issue.  Please  oilow  4-6  weeks  for  Oeliverv  of  fifst  issue.  Subscrtption  pfices 
subject  to  otionoe  at  any  time. 

Tfie  COMPUTEI  subscrtoer  tisf  Is  mode  avolkjble  to  carefdty  screened  oroaniicrtions  wi1ti  o  peoduct  or  setvice  wfilch  may  be  of 
Interest  to  our  readers  If  you  prefer  not  to  receive  such  mailings,  please  chock  tNs  boi  D 

.1 1  nRn 


Place 

Stamp 

Here 


COMPUTE!  Reader  Service 

P.O.  Box  2141 
Radnor.  PA  1 9089 


NO  POSTAGE 

NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  PERMIT  NO,  7478  DES  MOINES,  IOWA 


POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 


COMPUTE! 

PO  BOX  10964 

DES  MOINES,  IOWA  50347 


FOR  YOUR  G4 

6'1,'183  delicious  bytes  for  your  Commodore  64 


'MORE  Memory, 
S'MORE  Powers 
S'MORE  Fun! 

Now,  B1K  available  memory 

S'MORE  frees  up  61,183  bytes  of  C-64 

RAM  memory  for  un-restricted  Basic 

programming  (57%  more  than  the 

standard  C-64). 

A  bridge  to  C-iaS 

The  S'MORE  command  structure 

is  similar  to  the  C-128's  new  Basic 

7.0,  providing  C-64  users  advanced 

programming  techniques. 


S'MORE  features 

for  programming  power 

•  Over  60  new  and  enhanced  basic 
commands  &  functions 

•  No  peeks  or  pol<es  (direct  access  to 
normally  peeked/poked  items) 

•  Full  error  trapping  and  automatic  error  helps 

•  Full  up/down  scrolling  through  program  listings 

•  Structured  programming 

•  Relative  files 

•  Print  using 

•  Formatted  inputs 

•  Print  at... and  much, 
much  more.  capdco,  inc. 

lone  it  Again! 
CARDCO,  tnc./300  S.  Topeka/ Wichita.  KS  67202 


^t 


J!!Thanks  for , 
the  memory. 


It's  here.  And  it's  going  to  mal<e  a  lot  of 
Commodore  64'"  owners  ven/  iioppy. 
A  personal  computer  with  a  128K 
memory  and  80-column  capability 
that's  still  compatible  with  ail  the 
peripherals  end  over  3,000  progroms 
designed  for  the  Commodore  64. 

Irrfacf,  the  new  128  is  almost  like 
getting  three  computers  in  one.  That's 
because  it  can  run  as  a  64,  a  128  and 
in  a  CP/M®  mode.  Or  if  can  even  be 
expanded  to  a  full  512K  memory 
And  that's  about  as  "personalized" 
as  a  personal  computer  can  get. 
It's  intelligence  that  can  match  your 


INTRODUCING  THE  COMMODORE  128: 


own  versatility  And  then,  even  take  it 
to  a  higher  level. 

There's  more  than  a  bigger  memory. 

There  are  a  lot  of  extra  features 
we  didn't  forget.  Like  a  handy  numeric 
keypad  for  data-entry  efficiency 
and  accuracy 

An  expanded  keyboard  that  puts 
more  commands  of  your  fingertips  for 
easier  programming.  So  you  can  oe 
a  whiz  at  using  more  varied  Qicphics 
end  text.  Or  a  musical  g$.niu£  playing 
full  three-part  melody  in  ai  ly  rfertipo  ■ 
you  set.  And  there's  even  a  '^help"  key 


that  comes  to  your  rescue,  listing 
programming  errors  on-screen  with 
the  error  in  reverse  field. 

There's  also  a  new  faster  disk 
drive. 'With  a  separate  "Burst"  mode 
that  can  transfer  up  to  3,000  char- 
acters per  second.  Just  in  case  you're 
a  speed  demon. 

"Thanks  for  the  memory !  "You're 
welcome.  And  for  the  expandability 
And  compatibility  And  versatility  And 
for  making  if  all  very  offordable.  After 
all,  one  of  the  other  things  that  should 
go  into  a  more  intelligent  computer 
is  a  price  that  makes  sense. 


COMMODORE  128^  PERSONAL  COMPUTER 

»CP/M  Is  a  registered  trademoik  of  Dioital  Research.  Inc.  A  HlQllSr  IntSlliQCDC© 
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